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PARTS LIST 


The numbers in parentheses are keyed to the numbers on the 
Parts Pictorials (fold-out from Pages 3 through 5) to aid in 


. parts identification. 


PART PARTS 
Per Kit 


No, 
RESISTORS 
1/2 Watt 

(1)1-62 2 
1-84 S 
3 2 
1-6 1 
1=63 2 
1-9 3 
1-93 1 
L123 1 
1-14 2 
1-16 1 
1-20 6 
t-2i 2 
T2322 2 
1-24 1 
1-25 5 
1-60 1 
1-26 4 
1=27 1 
1-29 5 
1-31 2 
1-33 7 
1-68 1 
1-36 2 
1-38 3 
hei 1 
1-86 8) 
1-40 3 


DESCRIPTION 


To order replacement parts, refer to the Replacement Parts 
Price List and use the Parts Order Form furnished with this 
kit. If a Parts Order Form is not available, refer to 
‘Replacement Parts” inside the rear cover of the Manual. 


PART PARTS DESCRIPTION 
No, Per Kit 


Resistors-1/2 Watt (cont'd.) 


1-74 1 18 megohm (brown-gray- 
blue) 
51 Q (green-brown-black) 1-70 2 22 megohm (red-red-blue) 
62 Q (blue-red-black) 1-139 1 100 megohm (brown-black- 
100 & (brown-black-brown) violet) 
470 Q (yellow-violet-brown) Other 
510 Q (green-brown-brown) (2) 1-2-1 1 1000 2 1 watt (brown-black- 
1000 2 (brown-black-red) red) 
1800 2 (brown-gray-red) 1-27-1 1 33 KQ 1 watt (orange-orange- 
2700 Q (red-violet-red) orange) 
3300 Q (orange-orange-red) (3)1-15-2 1 1000 2 2 watt (brown-black- 
4700 Q (yellow-violet-red) red) 
10 KQ (brown-black-orange) 1-3-2 1 10 KQ 2 watt (brown-black- 
15 KQ (brown-green-orange) orange) 
22 KQ (red-red-orange) 1-18-2 1 33 KQ 2 watt (orange-orange- 
33 KQ (orange-orange- orange) 
orange) 1-5=2 1 220 KQ 2 watt (red-red- 
47 KQ (yellow-violet- yellow) 
orange) 
68 KQ (blue-gray-orange) CAPACITORS 
100 KQ (brown-black- 
yellow) Resin and Mica 
150 KQ (brown-green- (4)20-52 1 Veo DE 
yellow) 20-130 1 12 pf 
220 KQ (red-red-yellow) 20-124 1 115 pf 
330 KQ (orange-orange- 20-104 2 130 pf 
yellow) 20-107 1 680 pf 
470 KQ (yellow-violet- 20-137 1 1800 pf 
yellow) (5) 20-42 1 510 pf mica 
820 KQ (gray-red-yellow) 
1,5 megohm (brown-green- 
green) Disc 
3,3 megohm (orange-orange- (6)21-78 2 5 pf 
green) 21-121 1 56 pf 
4,7 megohm (yellow-violet- 21-54 1 75 pf 
green) 21-9 2 100 pf 
5.6 megohm (green-blue- 21-56 6 470 pf 
green) 21-27 1 .005 pfd 
10 megohm (brown-black- 21-31 19 .02 ytd 
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IRWISE MARKED. 
1RS ARE 1/2 WATT UNLESS OTHERWISE MARKED. RESISTOR VALUES ARE 
1000, M = 1,000,000). 


ERS ARE SHOWN IN FULL COUNTERCLOCKWISE ROTATION AS VIEWED 
|/EAR. ARROWS SHOW DIRECTION OF COUNTERCLOCKWISE KNOB ROTA- 


|_TAGE REGULATOR, IS ALSO USED AS THE PANEL "ON" INDICATOR. 
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FOR 240 VOLTS 
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HEATHKIT: 
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PARTS LIST 


The numbers in parentheses are keyed to the numbers on the 
Parts Pictorials (fold-out from Pages 3 through 5) to aid in 
. parts identification. 


blue) 


To order replacement parts, refer to the Replacement Parts 
Price List and use the Parts Order Form furnished with this 
kit. If a Parts Order Form is not available, refer to 
‘Replacement Parts” inside the rear cover of the Manual. 


PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No, Per Kit No, Per Kit 
RESISTORS Resistors-1/2 Watt (cont'd.) 
1-74 1 18 megohm (brown-gray- 
1/2 Watt blue) 

(1) 1-62 2 51 Q (green-brown-black) 1-70 2 22 megohm (red-red-blue) 
1-84 3 62 Q (blue-red-black) 1-139 1 100 megohm (brown-black- 
1k: 2 100 Q (brown-black-brown) violet) 

1-6 1 470 Q (yellow-violet-brown) Other 
1-63 2 510 Q (green-brown-brown) (2) 1-2-1 | 1000 Q 1 watt (brown-black- 
1-9 3 1000 Q (brown-black-red) red) 
1-93 1 1800 Q (brown-gray-red) 1-27-1 1 33 KQ 1 watt (orange-orange- 
1-13 1 2700 Q (red-violet-red) orange) 
1-14 2 3300 Q (orange-orange-red) (3)1-15-2 1 1000 2 2 watt (brown-black- 
1-16 1 4700 Q (yellow-violet-red) red) 
1-20 6 10 KQ (brown-black-orange) 1-3-2 1 10 KQ 2 watt (brown-black- 
1-21 2 15 KQ (brown-green-orange) orange) 
1-22 2 22 KQ (red-red-orange) 1-18-2 1 33 KQ 2 watt (orange-orange- 
1-24 1 33 KQ (orange-orange- orange) 
orange) 1-5-2 1 220 KQ 2 watt (red-red- 
1-25 5 47 KQ (yellow-violet- yellow) 
orange) 
1-60 1 68 KQ (blue-gray-orange) CAPACITORS 
1-26 4 100 KQ (brown-black- 
yellow) Resin and Mica 
1-27 it 150 KQ (brown-green- (4) 20-52 1 Lig a 
yellow) 20-130 1 12 pf 
1-29 5 220 KQ (red-red-yellow) 20-124 1 115 pf 
1-31 2 330 KQ (orange-orange- 20-104 2 130 pf 
yellow) 20-107 1 680 pf 
1-33 2 470 KQ (yellow-violet- 20-137 1 1800 pf 
yellow) (5) 20-42 1 510 pf mica 
1-68 1 820 KQ (gray-red-yellow) 
1-36 2 1.5 megohm (brown-green- 
green) Disc 
1-38 3 3,3 megohm (orange-orange- (6)21-78 2 5 pf 
green) 21-121 1 56 pf 
1-71 1 4,7 megohm (yellow-violet- 21-54 1 75 pf 
green) 21-9 2 100 pf 
1-86 3 5.6 megohm (green-blue- 21-56 6 470 pf 
green) 21-27 1 .005 pfd 
1-40 3 10 megohm (brown-black- 21-31 19 02 utd 


NOTES: 


1. MEASUREMENTS MADE IN OHMS WITH A VTVM HAVING 11 MEG- 
OHMS INPUT RESISTANCE. COMMON LEAD TO CHASSIS GROUND. 
(K = 1000, M = 1,000,000), RESISTANCES MAY VARY 20%, 


CONTROLS POSITIONED AS FOLLOWS VIEWED FROM KNOB END 
OF SHAFT. 


(ry = FULLY COUNTERCLOCKWISE 
(ees) = FULLY CLOCKWISE 
3. ES = RESISTANCE READING AT POINT INDICATED. 


2% BEFORE READING THE METER IN A CIRCUIT INVOLVING LARGE 
FILTER CAPACITORS, WAIT A FEW MOMENTS UNTIL THE OHM- 
METER NEEDLE HAS ALMOST STOPPED MOVING. 


FIGURE 43 
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CONDITIONS: 


AMPLITUDE SCALE SWITCH NORMALLY IN THE "LIN" POSITION 
UNLESS THE LEGEND BELOW INDICATES OTHERWISE. 


SWEEP WIDTH SWITCH NORMALLY IN THE "VARIABLE" POSITION 
UNLESS THE LEGEND BELOW INDICATES OTHERWISE. 


A. AMPLITUDE SCALE SWITCH IN "LOG" POSITION. 

B. AMPLITUDE SCALE SWITCH IN "-20DB LOG" POSITION. 
C. SWEEP WIDTH SWITCH IN "50 kHz" POSITION. 

D. BECAUSE OF THE SOLID STATE DIODES USED IN THESE 
CIRCUITS, READINGS WILL VARY DEPENDING ON 
OHMMETER RANGE SELECTED AND TYPE OF OHM- 
METER USED. 

SWEEP WIDTH SWITCH IN "10 kHz" POSITION. 


INDICATES THERE IS A CONTROL IN THE CIRCUIT, AND THAT 
READINGS MAY VARY DEPENDING ON THE CONTROL SETTING. 


nm 


. 20DBATTEN SWITCH AT THE "OUT" POSITION. 

H, 20DBATTEN SWITCH AT THE "IN" POSITION. 

|. HAM-SCAN SPECTRUM ANALYZER SWITCH AT THE "HAM SCAN" 
POSITION, 

J. HAM-SCAN SPECTRUM ANALYZER SWITCH AT THE "SPECTRUM 

ANALYZER" POSITION. 


NOTES: 


MEASUREMENTS MADE WITH A VTVM HAVING 11 MEGOHMS 
INPUT RESISTANCE, WITH COMMON LEAD TO CHASSIS AND 
POLARITY REVERSING SWITCH. 

CAUTION: HIGH NEGATIVE VOLTAGES ARE FOUND AT MANY 
POINTS - TAKE PROPER PRECAUTIONS IN HANDLING THE 
CHASSIS AND IN CONNECTING YOUR VOLTMETER. 


VOLTAGE LEGEND: 
CONTROLS VIEWED FROM KNOB END OF SHAFT: 


DCV, FULLY COUNTERCLOCKWISE. 
= DCV, FULLY CLOCKWISE. 
(_) = NORMAL OPERATING DCV. 
e) = AC VOLTS MEASURED BETWEEN POINTS INDICATED. 


% BECAUSE OF THE SAWTOOTH WAVEFORM AT THESE 
POINTS, THE DC VOLTAGE WILL FLUCTUATE, 


CONDITIONS: 
ALL LUGS NOT MARKED ARE UNDERSTOOD TO HAVE 0 VOLTS. 


AMPLITUDE SCALE SWITCH NORMALLY IN THE "LIN" POSITION 
UNLESS THE LEGEND BELOW INDICATES OTHERWISE. 


SWEEP WIDTH SWITCH NORMALLY IN THE "VARIABLE™ POSITION 
UNLESS THE LEGEND BELOW INDICATES OTHERWISE. 
AMPLITUDE SCALE SWITCH IN "LOG" POSITION. 
. AMPLITUDE SCALE SWITCH IN "-20DB LOG" POSITION, 
. SWEEP WIDTH SWITCH IN "50 kHz” POSITION, 
SWEEP WIDTH SWITCH IN "10 kHz" POSITION, 


INDICATES THERE IS A CONTROL IN THE CIRCUIT, AND THAT 
READINGS MAY VARY DEPENDING ON THE CONTROL SETTING. 


. THIS VOLTAGE WILL BE “O" FOR ALL IF FREQUENCIES EXCEPT 
455 kHz AND 3345 kHz. 


FIGURE 44 
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No, Per Kit No, Per Kit 


Tubular-Resin TERMINAL STRIPS 


(1)'23-29 2 -l pfd tubular, 1200 VDC 
23-94 1 15 ufd tubular, 1600 VDC(27)431-57 1 2-lug 
(8) 27-47 1 ol ufd resin (28) 431-32 4 2-lug 
(9) 27-60 1 22 Ufd resin (29) 431-10 2 3-lug 
eal 1 1 ufd resin (30) 431-12 3 4-lug 
(31)431-40 ih 4-lug 
Electrolytic (32) 431-45 1 6-lug 
(10) 25-94 1 10 pfd (33) 431-55 2 6-lug 
25-41 2 40 pfd (34) 431-44 1 4-lug high voltage type 
(11) 25-56 1 100 pfd (35) 431-42 2 5-lug high voltage type 
25-154 1 2500 pfd 
(12) 25-93 1 60-40-20-20 yfd 
CONTROLS SES 
(36) 434-34 4 7-pin tube socket 
(13) 10-42 2 5000 & (37) 434-56 2 9-pin tube socket 
10-32 1 1 megohm (38)434-42 2 Phono socket 
an Etcs : se ee ms (39)434-74 2 Crystal socket 
10-127 2 1 megohm twist-tab Sale oa at SOCRCr 
10-115 1 7.5 megohm twist-tab 
(15) 10-166 1 100 KQ with wire leads 
(16) 19-78 1 500 KQ with snap switch 
(17) 19-80 1 500 K& with push switch HARDWARE 
SWITCHES #8 Hardware 
(41) 250-137 4 8-32 x 3/8" screw 
(18) 60-4 1 SPDT slide switch (42) 250-43 9 8-32 x 1/4" setscrew 
(19) 60-15 1 DPDT slide switch (43) 252-4 4 8-32 nut 
(20) 63-336 1 3-position, 3-pole single- (44)254-2 8 #8 lockwasher 
wafer switch 
(21) 63-439 my 3-position, 4-pole, single- #6 Hardware 
wafer switch (45) 250-40 2 6-32 x 1-1/2" screw 
(46)250-29 4 6-32 x 3/4" screw 
COILS- TRANSFORMERS (47)250-250 4 6-32 x 1/2" screw (black) 
- ) $ (48) 250-89 . 6-32 x 3/8" screw 
(2240-590 2 350 kHz trap coil (49) 250-56 16 6-32 x 1/4" screw 
40-775 1 Oscillator coil (50) 252-3 19 6-32 nut 
40-776 1 Oscillator coil (51) 253-60 4 #6 flat washer 
40-808 1 Oscillator coil (52) 254-1 36 #6 lockwasher 
40-807 1 Oscillator coil (53) 259-1 1 Large #6 solder lug 
(23) 45-33 1 305 WH peaking coil (54) 259-6 3 Small #6 solder lug 
(24) 52-95 1 IF input transformer 
52-96 1 IF coupling transformer #3 Hardware 
52-100 i IF output transformer (55)250-172 2 3-48 x 3/8" screw 
(25) 52-101 1 Bandpass coupling trans- (56)250-49 12 3-48 x 1/4" screw 
former (57)252-1 14 3-48 nut 
(26) 54-182 1 Power transformer (58) 254-7 18 #3 lockwasher 
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5OKHZ 2. A. NO CAPACITOR USED ACROSS L3 WHEN WIRED FOR 1000 kHz. 


1OKHZ VARIABLE B. WHEN WIRED FOR A RECEIVER IF FREQUENCY OF 455 kHz, C4 IS 75 pf. 


3. WHEN OSCILLATOR COIL 40-775 IS USED AT L3, CHANGE C3 TO 260 pf. 
— ALL OTHER 
3395 KHZ FREQUENCIES 4. CAPACITOR VALUES LESS THAN 1 ARE IN ufd. VALUES OF 1 AND ABOVE ARE IN pf ALTERNATE WIRING 
. UNLESS OTHERWISE MARKED, FOR 240 VOLTS 


5. ALL RESISTORS ARE 1/2 WATT UNLESS OTHERWISE MARKED. RESISTOR VALUES ARE 50/60 HZ 
IN OHMS (Kk = 1000, M = 1,000,000), 


SWEEP WIDTH AMPLITUDE SCALE 


6. SWITCH WAFERS ARE SHOWN IN FULL COUNTERCLOCKWISE ROTATION AS VIEWED 


FROM THE REAR. ARROWS SHOW DIRECTION OF COUNTERCLOCKWISE KNOB ROTA- 
TION, 


7. NE-83-A, VOLTAGE REGULATOR, IS ALSO USED AS THE PANEL "ON" INDICATOR. 
| 


: 
: 
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PART PARTS 
No, Per Kit 


DESCRIPTION PART PARTS 


No, Per Kit 


DESCRIPTION 


Tubular-Resin TERMINAL STRIPS 


(7) 23-29 2 .l wpufd tubular, 1200 VDC 
23-94 1 15 pfd tubular, 1600 VDC(27)431-57 1 2-lug 
(8) 27-47 1 el wfd resin (28) 431-32 4 2-lug 
(9) 27-60 1 .22 Ufd resin (29) 431-10 2 3-lug 
27-71 1 1 ywfd resin (30) 431-12 3 4-lug 
(31)431-40 1 4-lug 
Electrolytic (32) 431-45 1 6-lug 
(10) 25-94 1 10 pfd (33) 431-55 2 6-lug 
25-41 2 40 pid (34) 431-44 1 4-lug high voltage type 
(11) 25-56 1 100 pfd (35) 431-42 2 5-lug high voltage type 
25-154 1 2500 fd 
(12) 25-93 1 60-40-20-20 yfd 
CONTROLS phy sedan 
(36) 434-34 4 7-pin tube socket 
(13) 10-42 2 5000 & (37) 434-56 2 9-pin tube socket 
10-32 1 1 megohm (38) 434-42 2 Phono socket 
Wicca : sos joe x (39) 434-74 2 Crystal socket 
10-1272 1 megohm twist-tab eee ae eee 
10-115 i! 7.5 megohm twist-tab 
(15) 10-166 1 100 KQ with wire leads 
(16) 19-78 it 500 KQ with snap switch 
(17) 19-80 1 500 K with push switch HARDWARE 
SWITCHES #8 Hardware 
(41) 250-137 4 8-32 x 3/8" screw 
(18)60-4 1 SPDT slide switch (42) 250-43 9 8-32 x 1/4" setscrew 
(19) 60-15 1 DPDT slide switch (43) 252-4 4 8-32 nut 
(20) 63-336 1 3-position, 3-pole single- (44)254-2 8 #8 lockwasher 
wafer switch 
(21) 63-439 sii 3-position, 4-pole, single- #6 Hardware 
wafer switch (45)250-40 2 6-32 x 1-1/2" screw 
(46)250-29 4 6-32 x 3/4" screw 
COILS- TRANSFORMERS (47)250-250 4 6-32 x 1/2" screw (black) 
‘ (48) 250-89 7 6-32 x 3/8" screw 
(22. 40-590 2 350 kHz trap coil (49) 250-56 16 6-32 x 1/4" screw 
40-775 1 Oscillator coil (50) 252-3 19 6-32 nut 
40-776 1 Oscillator coil (51) 253-60 4 #6 flat washer 
40-808 1 Oscillator coil (52) 254-1 36 #6 lockwasher 
40-807 1 Oscillator coil (53) 259-1 1 Large #6 solder lug 
(23) 45-33 1 305 wH peaking coil (54) 259-6 3 Small #6 solder lug 
(24) 52-95 1 IF input transformer 
52-96 1 IF coupling transformer #3 Hardware 
52-100 i IF output transformer (55)250-172 2 3-48 x 3/8" screw 
(25) 52-101 1 Bandpass coupling trans- (56)250-49 12 3-48 x 1/4" screw 
former (57)252-1 14 3-48 nut 
(26) 54-182 1 Power transformer (58) 254-7 18 #3 lockwasher 
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PART PARTS 
Per Kit 


No, 

Control Hardware 
(59)252-7 9 
(60) 253-10 9 
(61)254-4 2 
(62)254-5 6 
(63)259-10 2 
(64) 455-9 1 

Other Hardware 
(65)252-9 1 

252-10 2 
(66) 255-55 1 
(67)255-63 2 
(68) 260-7 3 
(69) 260-29 2 


METAL PARTS 


(70 
(7 
(72)210-31 


1) 207-1 
(73 


(74)200-471-2 


(75) 90-337 


100-329 


) 
) 
) 
)203-448-3 
) 
) 


Bee DOe 


DESCRIPTION 


Control nut 

Control flat washer 
Thick control lockwasher 
Thin control lockwasher 
Control solder lug 

Brass bushing 


Speednut, large 
Speednut, small 


PART PARTS 
Per Kit 


No, 


DESCRIPTION 


Diodes-Crystals- Tubes-Lamp (cont'd.) 


411-124 
411-170 
411-232 

(80) 412-56 


MISCELLANEOUS 


(81) 73-44 
73-46 


3/4" long, tapped phenolic (82) 73-5 


Spacer 
2'' tapped spacer 


(83)'75-24 
89-1 


Transformer mounting clip (84)134-139 


Crystal clip 


CRT mounting ring 
CRT neck clamp 
Bezel 

Front Panel 
Chassis 

Cabinet 


DIODES-CRYSTALS-TUBES-LAMP 


(76) 56-49 
(77)57-27 


(78) 57-44 


(79) 404-304 


411-10 
411-11 
411-25 


1 
8 


2 


1 


1 


— 


1 


Varicap* 

Silicon diode, 750 ma,, 

500 PIV 

Selenium diode, 2 ma,, 

1750 PIV 

Crystals (matched set, 350 
kHz and 349,850 kHz) 

6AT6 tube 

6AU6 tube 

12AU7 tube 


*Registered trademark of TRW Semiconductors, 


Inc, 


(85) 205-254 
(86) 206-30 
(87) 206-304 
(88) 261-9 
(89) 261-25 
(90) 255-59 
343-5 
344-50 
346-1 
391-47 
(91)413-10 
421-20 
(92) 422-1 
(93) 438-4 
(94) 462-191 
(95)481-1 
(96)414-17-1 
490-1 
490-5 
391-34 
597-260 
597-308 


1 


2 
1 
2 


a ee ee a ee CO NO a oO Ow OS ee A 


6EA8 tube 

6EW6 tube 

3RP7 CR tube 
NE-83 neon lamp 


3/4" plastic grommet 
5/16" plastic grommet 
Rubber cushion strip 
Line cord strain relief 
Line cord 

Wire harness 
Alignment tool blade 
Spiral shield 

CRT shield 

Rubber foot 

Plastic foot 

Plastic foot spacer 
Coaxial cable 

Hookup wire 

Sleeving 

Nameplate 

Pilot lamp lens 

1/2 ampere slow-blow fuse 
Fuse block 

Phono plug 

Knob 

Capacitor mounting wafer 
Grid screen 

Alignment tool 

Nut starter 
Identification label 
Parts order form 

Kit Builders Guide 
Manual (See front cover for 
part number. ) 

Solder 
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AMPLITUDE SCALE 


VARIABLE 
SWEEP RATE 


VARIABLE 


ITY 
ENS) BOSE SWEEP WIDT, 
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VARIABLE 


SWEEP WIOTH 


PICTORIAL 14 


KNOB INSTALLATION 
Refer to Pictorial 14 for the following steps, 


( ) Turn all the control shafts fully counter- 
clockwise, 


( ) Refer to Detail 14A and start an 8-32x 1/4" 
setscrew in each of the nine knobs, Do not 
let the setscrew project into the shaft hole 
of the knob, 


8-32x1/4" 


a a cie 


Detail 14A 


( ) Place a knob on each of the control shafts 
so its pointer is positioned as shown, Tight- 
en the setscrews, 


NOTE: When mounting the HORIZ POS = knob, 
leave a clearance of 5/32'' between the panel and 
the skirt of the knob, 


( ) Carefully peel away the backing paper from 
the blue and white identification label, Then 
press the label onto the chassis, Be sure to 
refer to the numbers on this label in any 
communications you have with the Heath 
Company about this kit, 


TEST AND ADJUSTMENT 


PRESET THE CONTROLS 


Before applying power to the unit or making any 
tests, preset the controls as follows: 


Front Panel Controls 


( ) INTENSITY - OFF (fully counterclockwise 
until a snap is heard). 


( ) FOCUS - Center of rotation, 


( ) VARIABLE SWEEP WIDTH - Fully clock- 
wise, 


( ) PIP CENTER - Center of rotation, 


( ) PIP GAIN - Fully counterclockwise, 


( ) VARIABLE SWEEPRATE - Fully clockwise. 
( ) HORIZ POS - Center of rotation, 
( ) AMPLITUDE SCALE - LIN position, 


( ) SWEEP WIDTH - VARIABLE position, 
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Rear Apron Controls (as viewed from the rear) 
( ) ASTIG - Center of rotation, 

( ) LOG ADJ - Fully counterclockwise, 

( ) VERT POS - Center of rotation, 

( ) HORIZ WIDTH - Center of rotation, 


( ) HAM SCAN-SPECTRUM ANALYZER - 
HAM SCAN position, 


( ) 20 dB ATTEN - IN position, 


( ) -20 dB LOG ADJ - Center of rotation, 
(This control is located just above 
the two slide switches on the rear 
apron, The rotor of the control can 
be adjusted with the alignment tool 
furnished with this kit,) 


RESISTANCE MEASUREMENTS 
Resistance measurements were made with a 
vacuum tube voltmeter with one lead connected 


to the chassis, The resistance readings may dif- 
fer as a volt-ohm-milliammeter is used, 


Figure 1 enables you to identify the test points 

and shows the resistance to be expected at each, 

Due to component and meter tolerances, read- 

ings can vary up to 20%. 

( ) Turn the Scanalyzer bottom side up on a 
soft cloth, Prop up the rear of the chassis 
so there is no weight on the CRT socket, 


Measure resistances at the following test points, 
Give the capacitors time to charge: 


( ) Terminal strip C, lug 1, 
( ) Terminal strip M, lug 2, 
( ) Terminal strip N, lug 2, 
( ) Capacitor S, lug 1. 


( ) Terminal strip R, lug 4, 
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NOTE: If proper resistance readings are not 
obtained, recheck your work and correct the 
condition before proceeding, 


TUBE AND CRYSTAL INSTALLATION 


( ) Install the tubes in their sockets accord- 
ing to the type numbers screened on the 
chassis, 


( ) Refer to Figure 4 (fold-out from Page 53) and 
install crystals at Y1 (350,000 kHz) and Y2 
(349.850 kHz). 


( ) Install a 1/2 ampere slow-blow fuse in its 
holder as shown in Figure 1, 


INITIAL OPERATIONAL CHECK 


CAUTION: THE VOLTAGES IN THIS UNIT ARE | 
DANGEROUS, Extreme care should be taken 
whenever this kit is operated or handled when 
not installed in its cabinet, Extremely high 
voltages appear at the CRT socket, the INTEN- 
SITY control terminals, and the lugs of ter- 


minal strips C, D, and E, These voltages can 
be LETHAL, IMPORTANT: Any time the chas- 
sis must be handled, the unit should be un- 
plugged, and a screwdriver with an insulated 
handle should be used to short circuit to 
chassis the leads of the positive (+) and marked 
ends of all electrolytic and tubular capacitors, 


NOTE: If at any time during the following tests 
the unit does not perform properly, unplug the 
line cord immediately and refer to the In Case 
of Difficulty section, 


(_ ) Plug the line cord into a 120 or 240 volt 
(depending on how you wired the power 
transformer on Page 15) 50/60 Hz, AC 
outlet, r 
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Figure 1 


( ) Turn the INTENSITY control to approxi- both the HORIZ POS and VERT POS con- 


mately 3/4 of its rotation, This will turn the 
unit on, The pilot lamp should come onand, 
in a few seconds, the tube filaments should 
begin to glow, The neon lamp under the 
chassis should begin blinking, 


( ) A horizontal line should appear on the face 


of the CRT, If no trace appears, rotate 


trols simultaneously until the horizontal 
line is centered on the CRT, NOTE: If only 
a spot appears, turn the VARIABLE SWEEP 
RATE control counterclockwise until a line 
does appear, If the line does not appear, 
refer to the first step in Alignment section 
and age the neon lamps, 
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( ) Adjust the INTENSITY control until the line 
is clearly visible, but not overly bright, 


( ) Adjust the FOCUS control for the sharpest 
line, It is not abnormal for this control to 
be in a fully clockwise position at this time, 


( ) Readjust the HORIZ POS and VERT POS 
controls so the trace line is directly be- 
hind the horizontal line on the grid screen, 
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( ) Adjust the HORIZ WIDTH control until the 
trace extends just beyond the edges of the 
CRT face, 


If the line on the CRT is not perfectly hori- 
zontal, correct this condition as follows: 


( ) Observe the position of the line on the 
CRT. Rotate the tube socket as necessary to 
level the trace line, Do not allow the face of 
the CRT to slide forward and come into 
contact with the grid screen, After leveling 
the trace line, tighten the tube base clamps, 


ALIGNMENT 


NOTE: These alignment instructions should be 
followed in sequence because some adjustments 
must be made before other controls can operate 
properly, The Control Functions section of this 
Manual (Page 54) describes how each control 
should operate after alignment is completed, 


( ) IMPORTANT: Turn the Scanalyzer on and 
let it run for at least one hour, Both neon 
lamps have to be "aged" for this period 
of time when new, 


~~ 
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Refer to Figure 2 andprepare the coil align- 
ment tool by inserting the alignment tool 
blade (#205-254) into the small end of 
the nut starter, 


SMALL END OF 


NUT \ oe 
ae 
Z 


A 


INSERT BLADE FLUSH WITH 
END OF NUT STARTER 


Figure 2 


NOTE: There are two methods of aligning the 
Scanalyzer, Method 1 usesa calibrated RF signal 
generator with adjustable output control, while 
Method 2 requires that the unit be connectedto a 
receiver, Method 1 ispreferred, since itis more 
accurate, 


METHOD 1- ALIGNMENT WITH INSTRUMENTS 


350 kHz Trap Coil Alignment 


( ) Be sure the LOG ADJ control is in the full 
counterclockwise position, 


(_ ) Connect the RF output connector of the signal 
generator to the IF INPUT socket of the 
Scanalyzer, An extra phono plug is provided 
for this purpose, 


(_ ) Turn on the signal generator and tune it to 
350 kHz (do not modulate the test signal). 


( ) Set the PIP GAIN control fully clockwise, 


Saw 
— 


Turn up the signal generator output control, 
Then tune the generator to first one side 
then the other side of 350 kHz, The CRT 
trace will jump abruptly when the signal gen- 
erator frequency is set at exactly 350 kHz, 
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( ) Adjust the slug of coil L1 until the CRT 


= 
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Figure 3 


trace moves down toward the screen base 
line, The correct adjustment of L1 is atthe 
point where the CRT trace moves the clos- 
est to the screen base line, See 2 of Figure 
3, 


Now increase the signal generator output and 
repeat the preceding two steps to make sure 
the CRT trace is positioned as near as pos- 
sible to the screen base line, 


NOTE: If the Scanalyzer was wired for an IF 


frequency other than 3395 kHz, also make the 
following adjustment: 


( ) Carefully adjust the signal generator to the 
point where the CRT trace moves as far ( 
above the screen base line as it will go, as 
Shown at 1 of Figure 3, Reduce the signal 
generator output if the CRT trace moves up- 
ward and completely off the tube screen, 


) Adjust the slug of coil L2 until the CRT trace 


moves down toward the screen base line, 
Alternately adjust L1 and L2 until the CRT 
trace is positioned as near as possible to the 
screen base line, 


Refer to Figure 4 (fold-out from Page 53), for the This completes adjustment of the 350 kHz trap 


locations of coils and transformers, coil, 


CHART 2 


RECEIVER L3 COIL 
IF NO. 


455 kHz 

1000 kHz 
1600 kHz 
1680 kHz 
2075 kHz 


2215 kHz 
2445 kHz 
3000 kHz 
3055 kHz 
3395 kHz 
5200 kHz 40-807 


*Coil settings are shown here as acertain num- 


APPROXIMATE 
COIL SETTING* 


13 turns 

10 turns 
22-1/2 turns 
21 turns 

18 turns 

17 turns 

15 turns 

6 turns 
5-1/2 turns 
1/2 turn 
22-1/2 turns 


ber of turns from the full counterclockwise posi- 


tion of the coil slug, 
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Oscillator and Mixer Alignment 


( ) Set the VARIABLE SWEEP RATE control 
fully counterclockwise, 


Refer to Figure 4 (fold-out from Page 53) 
and turn the slug of coil L3 counterclockwise 
until it is just snug, 


ony 
— 


Refer to Chart 2, COIL SETTINGS on Page 
39, and turn the slug of coil L3 clockwise 
the number of turns indicated for the re- 
ceiver IF frequency for which the Scanalyzer 
was wired, 


ae 
— 
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Tune the signal generator to the IF frequency 
of your receiver and set the signal level to 
about 1 millivolt, 


NOTE: Noise pulses, harmonics, and images of 
the signal generator frequency can cause false 
pips to appear on the CRT screen, The next step 
will tell you how to identify the proper pip, 


( ) Slowly tune the signal generator on either 
side of the desired IF frequency while watch- 
ing the CRT screen, One or more small pips 
may move across the screen, When the de- 
sired IF signal pip appears, it will normally 
fill the screen in a vertical direction, Care- 
fully observe this pattern and remember the 
pip shape and size, Then reset the signal 
generator to the exact IF frequency of your 
receiver, 


NOTE: The ASTIG control primarily affects the 
sharpness of the pip trace while the FOCUS con- 
trol primarily affects the sharpness of the base 
line trace, 


( ) Adjust the ASTIG control for a sharp clear 
pip trace, Then adjust the FOCUS control for 
a Sharp base line trace, Alternately adjust 
both of these controls for a sharp, clear, pip 
and base line trace, 


( ) Turn the slug of coil L3 until the IF signal 
pip is centered on the screen base line, If 
the top of the pip is offthe CRT screen, re- 
duce the signal generator output until the 
complete pip pattern is visible, as shownin 
Figure 5, 


Figure 5 


IMPORTANT: To make sure that oscillator coil 
L3 has been adjusted for the proper IF frequency, 
make the following checks and observations, Be 
sure the VARIABLE SWEEP WIDTH control is in 
its fully clockwise position, A "birdie" pip 
caused by the image frequency should be seen 
if you tune the signal generator exactly 700 kHz 
higher in frequency. This should place the 
"birdie" pip at the center of the screen, If the 
above conditions are met, oscillator coil L3 is 
properly set, This "birdie" pip should not be of 
concern in the normal application of the Scan- 
alyzer, since 500 kHz is the maximum bandwidth 
required, In some units the pip may appear or 
disappear between the center and left-hand edge 
of the screen, This is a normal condition when 
the Variable Sweep Width control is in the fully 
clockwise position, It is due to the extremely 
wide band being swept by the sweep oscillator, 
This should not be of concern in the normal 
application of the Scanalyzer, 


( ) Return the signal generator to the proper IF 
frequency, 


NOTE: It is normal, inthe next step, for the am- 
plitude of the pip to increase as the sweep width 
becomes narrower, 


( ) With the PIP CENTER control at its center 
of rotation, turn the VARIABLE SWEEP 
WIDTH control counterclockwise and ob- 
serve the pip to see if it moves away from 
the center of the screen, If the pip moves 
from the center of the screen, readjust coil 
L3 to bring it back to the center, Keep rotat- 
ing the VARIABLE SWEEP WIDTH control 
counterclockwise and readjusting coil L3to 
keep the pip at the center of the screen, 
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( ) Now return the VARIABLE SWEEP WIDTH 


control to its fully clockwise position and see 
if the pip moves off center, Ifit does, alter- 
nately rotate the VARIABLE SWEEP WIDTH 
control back and forth and readjust coil L3 
until the pip remains stationary on the 
Screen, changing in.amplitude only, NOTE: 
The point where the pip stays stationary may 
not be at the exact center of the screen, 
If this occurs, move the pip to the center of 
the screen by adjusting the HORIZ POS con- 
trol, Check the trace to be sure it extends 
beyond the edges of the CRT, If not, readjust 
the HORIZ WIDTH control. 


( ) Turn the Scanalyzer OFF, 


IF Alignment 


(_ ) Temporarily remove both crystals, 


( ) Refer to Figure 6, and connect a short jump- 
er wire between lugs 1 and 2 of crystal sock- 
et Y2, 


JUMPER 
\ othe 


&) Doe Doe iin 
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Figure 6 


( ) Turn the Scanalyzer ON, 


( 


) Set the VARIABLE SWEEP WIDTH and VAR- 


IABLE SWEEP-RATE controls fully clock- 
wise, 


( ) Adjust the signal generator output for asig- 


nal pip amplitude of about 3/4" high, 


( ) Adjust the core of transformer T2 for maxi- 


mum pip amplitude, Readjust the signal gen- 
erator output for a 3/4" high pip. 


2 
& 
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( ) Adjust both the top and bottom cores of 
transformer T3for maximum pip amplitude, 
Only a small adjustment should be necessary 
from the original preset position, 


( ) Alternately adjust the cores of transformers 
T2 and T3 for the most symmetrical pip (as 


shown in Figure 7) while maintaining max- 
imum pip amplitude, 


Figure 7 


( ) Turn the Scanalyzer OFF, 


( 


— 


Remove the jumper wire from crystal socket 
Y2 and replace both crystals in their sock- 
ets, 


Logarithmic Amplitude Scale Calibration 


( ) Refer to Figure 8 andtemporarily connect a 
short jumper wire from lug 1 of the HAM 
SCAN-SPECTRUM ANALYZER switch BH 
to the center lug of the IF INPUT phono sock- 
et BG, 


Figure 8 
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Change the signal generator RF output cable 
from the IF INPUT phono socket to the RF 
INPUT phono socket, 


Set the 20dB ATTEN switch at the OUT posi- 
tion, 


Turn the Scanalyzer ON, 


Set the VARIABLE SWEEP RATE control 
fully counterclockwise, 


Set the AMPLITUDE SCALE switch at the 
LOG position, 


Check to be sure the trace coincides with 
the base line, Readjust the VERT POS con- 
trol if necessary, 


Adjust the signal generator output for a pip 
amplitude of 0 dB, (This is at the top of the 
vertical scale,) Make sure that the top of the 
pip is even with the cross line between LIN 
and LOG, 


Turn the LOG ADJ control clockwise until 
the top of the pip is even with the 10 dB 
mark, 


Figure 9 


Set the 20 dB ATTEN switch at the IN posi- 
tion and observe the pip. The top of the pip 
should be approximately even with the 30 
dB mark a shown in Figure 9, This adjust- 
ment calibrates the logarithmic amplitude 
scale, 


Turn the Scanalyzer OFF, 


Remove the jumper wire that was connected 
between the HAM SCAN-SPECTRUM ANA- 
LYZER switch andthe IF INPUT phono sock- 
et, 


Change the signal generator RF output cable. 


from the RF INPUT phono socket to the IF 
INPUT phono socket, 


( ) Turn the Scanalyzer back ON, 


(1) 


(a) 


Ca) 


Adjust the signal generator output for a pip 
amplitude of 0 dB with the AMPLITUDE 
SCALE switch set at the LOG position, 


Now set the AMPLITUDE SCALE switch at 
the -20 dB LOG position, 


Adjust the -20 dB LOG ADJ control (located 
above the rear apron of the unit) until the 
top of the pip is even with the 20 dB mark on 
the screen, 


Readjust the signal generator output for 
maximum (but not higher than 0 dB) pip 
amplitude, 


Now set the AMPLITUDE SCALE switch 
back at the LOG position, 


Compare the pip on the CRT screen with the 
pip shown in Figure 10, If there is any ring- 
ing or flyback on either side of the pip, as 
shown in Figure 11, adjust the core of 
transformer T1 to minimize it, Only a slight 
adjustment should be necessary from the 
factory preset position, 


After the above adjustment, if there appears to 
be a considerable amount of ripple on both sides 
of the pip, or there are side pips such as shown 
in Figure 12 (with an unmodulated input signal), 
a possible cause is the neon lamp voltage reg- 
ulator (NE-83-A), Refer to Pictorial 5, fold-out 
from Page 21, and interchange the two leads 
from lamp FC, 


Figure 10 
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Figure 11 


Sweep Width Calibration 


(_ ) Connect a high quality audio generator, such 


( 


( 


( 


as the Heathkit IG-72 or AG-9, etc., to the 
Modulation input of the RF signal generator, 
NOTE: If you donot have ahigh quality audio 
generator, proceed directly to the next sec- 
tion, Connection To Receiver, and connect 
your Scanalyzer to your receiver as direct- 
ed, Then turn back to Page 48 and perform 
the Sweep Width Calibration that is describ- 
ed under Alignment Method 2, 


Set the audio generator for afrequency of 50 
kHz and adjust the audio output for 70% to 
100% modulation of the RF signal, 


| Adjust the signal generator output for a pip 


amplitude of 0 dB. Observe that there are 
three pips on the CRT screen, The center 
pip is the RF carrier signal and the two 
Side pips are the modulation products of the 
50 kHz audio signal, 


Adjust the VARIABLE SWEEP WIDTH con- 
trol in a counterclockwise direction and 
observe that the two side tone pips will move 
towards the edges of the screen, Adjust this 
control until both side tone pips are over the 
5 marks on the base line as shown in Figure 
12, Use the PIP CENTER control to keep the 
carrier signal at the center of the screen, 


Figure 12 


) Observe where the pointer is set on the 


) 


) 
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VARIABLE SWEEP WIDTH control, Makea 
note of this setting for future reference; 
this is the 100 kHz bandwidth setting, 


Set the audio generator for afrequency of 25 
kHz, 


Place the SWEEP WIDTH control at the 50 
kHz position, 


Repeat the procedure above, adjusting the 
VARIABLE SWEEP WIDTH control until the 
two side tone pips are over the 5 marks on 
the base line of the CRT screen, 


Again make note of the pointer setting for 
future reference; this is the 50 kHz band- 
width setting, 


Set the audio generator for a frequency of 5 
kHz, 


Place the SWEEP WIDTH control at the 10 
kHz position, 


Repeat the above procedure again and note 
the pointer setting for the 10 kHz bandwidth 
setting, 
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Figure 13 


NOTE: Because of the narrow sweep width and 
slow sweep rate with the SWEEP WIDTH control 
at the 10 kHz position, the pip or pips may be 
somewhat wider than they were before, Also, 
depending on the signal source, there may be 
some hum causing the pip to havearipple effect 
(see Figure 13), 


This completes Scanalyzer Alignment Method1, 
Turn to Connection To Receiver on Page 50, 


METHOD 2 - ALIGNMENT WITHOUT 
INSTRUMENTS 


NOTE: This method of aligning the Scanalyzer is 
recommended only if no test instruments are 
available, To perform these adjustments, you 
will need either a receiver with a crystal cali- 
brator or a receiver and a transmitter that has 
a spotting signal, 


Refer to Figure 4 (fold-out from Page 53)for the 
locations of coils and transformers, 


350 kHz Trap Coil Alignment 


( ) Be sure the LOG ADJ control is in the full 
counterclockwise position, 


( ) Cut two 3" hookup wires, Remove 1/4" of 
insulation from one end of each wire, 
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TACK SOLDER 
ONLY 


(COLOR DOT) 


TWO 3" WIRES 
TWISTED TOGETHER 
3 TURNS 


Figure 14 


Refer to Figure 14 for the following three steps: 


( ) Solder the stripped end of one wire to lug 1 
of IF transformer T3, 


( ) Solder the stripped end of the other wire to 
the center lug of the IF INPUT phono socket 
BG. 


( ) Twist the free ends of these wires together 
for about three turns, 


( ) Turn on the Scanalyzer and let it warm up 
for ten minutes, 


NOTE: In this adjustment, a 350 kHz signal will 


_ be generated within the Scanalyzer due toa feed- 


back path through the twisted wires and the high- 
gain IF strip, Oscillation will occur as the PIP 


Figure 15 


GAIN control is advanced clockwise, The CRT 
trace will abruptly deflect vertically, See Figure 
15. 


( ) Set the PIP GAIN control fully clockwise, 


( ) Either twist more turns or untwist turns 
until the trace is at position 1 as shown in 
Figure 15, If the trace jumps completely off 
the screen, it may be necessary to untwist 
the wires completely and just have them near 
each other, 


( ) Adjust the slug of coil Li until the CRT trace 
moves down toward the screen base line, The 
correct adjustment of Lil is at the point 
where the CRT trace moves the closest to the 
screen base line, 


NOTE: If the Scanalyzer was wired for an IF fre- 
quency other than 3395 kHz, also make the fol- 
lowing adjustment, 


( ) Adjust the slug of coil L2 untilthe CRT trace 
moves down toward the screen base line, 
Alternately adjust L1 and L2 until the CRT 

- trace is positioned as near as possible to the 
screen base line, 


( ) Adjust IF transformer T2 for maximum de- 
flection in the upward direction, but keep the 
trace on the screen of the CRT by turning 
the PIP GAIN control counterclockwise, 


( ) Turn the Scanalyzer OFF and remove the 
two twisted wires, 


This completes adjustment of the 350 kHz trap 
coil, 
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Oscillator and Mixer Alignment 


( ) Connect the Scanalyzer to the receiver with 
which it will be used as directed inthe Con- 
nection To Receiver section on Page 50, 


( ) Turn the slug of coil L3 counterclockwise 
until it is just snug, 


— 
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Refer to Chart 2 on Page 39 andturn the slug 
of coil L3 clockwise the number of turns in- 
dicated for the IF frequency for which the 
Scanalyzer was wired, 


Set the VARIABLE SWEEP RATE control 
fully counterclockwise, 


-~ 
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Be sure the cable from the receiver is plug- 
ged into the IF INPUT phono socket on the 
rear apron, 


( ) Disconnect any antenna from the receiver, 
If there is any signal feedthrough from the 
receiver antenna input terminal, it may be 
necessary to terminate the receiver's 
antenna input with a resistor matching the 
receiver's input impedance, 


( ) Turn ON the Scanalyzer and the receiver 
(and the transmitter with the spotting signal) 
if one is being used, 


( ) Tune in on the receiver, for maximum vol- 
ume or S-meter reading, either the receiv- 
er's own calibrator signal or the spotting 
signal from a transmitter, 


NOTE: When the Scanalyzer is connected toa 
transceiver without a crystal calibrator, use the 
"tune"”’ position of the transceiver, with minimum 
output, for a signal source, This signal source 
can be used for all parts of this alignment pro- 
cedure except the Sweep Width Calibration, 
where another signal source will be needed, 


( ) Turn the PIP GAIN control fully clockwise. 


Page 46 [age earserr] HEATHEIT 


IMPORTANT: In addition to the correct pip, 
which is from the received calibration or spotting 
Signal, you may also see some false pips in the 
following step (these false pips are usually caus- 
ed by harmonics, images, or noise pulses), Be 
sure you are uSing the correct pip before making 
the following adjustments, Refer tothe following 
paragraphs to identify the correct pip. 


Turn the signal source off, The correct pip (and 
any other signals that are coming from your sig- 
nal source) will disappear from the screen, Turn 
the signal source on again, 


Turn the receiver 10 or 20kHztoone side of the 
tuned signal's center frequency, The amplitude of 
the correct pip, the one that corresponds to the 
signal being heard, should increase slightly in 
amplitude, 


If a 100 kHz crystal calibrator is used for the 
Signal source, and depending on the front end 
selectivity of the receiver being used, there 
could be as many as five pips ofthe same signal 
appearing atthe same time, spaced approximate- 
ly 100 kHz from each other on the screen, Peak 
the calibrator signal on the S-meter of the 
receiver; then detune slightly, Use the highest 
pip near the center of the screen, 


( ) Turn the slug of coil L3 until the correct pip 
is centered on the screen base line, If the 
top of the pip is off the screen at the top of 
the CRT, reduce the PIP GAIN control set- 
ting until the complete pip pattern is visible 
as shown in Figure 16, 


Figure 16 


NOTE: The ASTIG control primarily affects the 
sharpness of the pip trace while the FOCUS con- 
trol primarily affects the sharpness of the base 
line trace, 


( ) Adjust the ASTIG control fora sharp, clear, 
pip trace, Then adjust the FOCUS control for 
a sharp base line trace, Alternately adjust 
both of these controls for a sharp, clear, 
pip and base line trace, 


NOTE: Itis normal, inthe next step, for the amp- 
litude of the pip to increase as the sweep width 
becomes narrower, 


( ) With the PIP CENTER control set at center 
of rotation, turn the VARIABLE SWEEP 
WIDTH control counterclockwise and ob- 
serve the pip to see if it moves away from 
the center of the screen, If the pip moves 
from the center of the screen, readjust coil 
L3 to bring it back to the center, Keep rotat- 
ing the VARIABLE SWEEP WIDTH control 
counterclockwise and readjusting coil L3 to 
keep the pip at the center of the screen, 


( ) Now return the VARIABLE SWEEP WIDTH 
control to its fully clockwise position and see 
if the pip moves off center, If it does, alter- 
nately rotate the VARIABLE SWEEP WIDTH 
control back and forth and readjust coil L3 
until the pip remains stationary on the 
Screen, changing in amplitude only, NOTE: 
The point where the pip stays stationary may 
not be at the exact center of the screen, If 
this occurs, move the pip to the center of the 
Screen by adjusting the HORIZ POS control, 
Check the horizontal trace line to be sure it 
extends beyond the edges of the CRT. If not, 
readjust the HORIZ WIDTH control, 


Turn the Scanalyzer OFF, 


IF Alignment 


( ) Temporarily remove both crystals, 


‘(_) Connect a short jumper wire between lugs 1 


and 2 of crystal socket Y2 as shown in Figure 
17, 
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Figure 17 
( ) Turn the Scanalyzer ON, 


( ) Set the VARIABLE SWEEP WIDTH control 
fully counterclockwise and the VARIABLE 
SWEEP RATE control fully clockwise, 


( ) Set the PIP GAIN control for a signal pip 
amplitude of about 3/4". 


( ) Adjust the core oftransformer T2 for maxi- 
mum pip amplitude, 


( ) Adjust both cores of transformer T3 for 
maximum pip amplitude, Only a slight ad- 
justment should be necessary from the orig- 
inal preset position, 


( ) Now, alternately adjust the cores of trans- 
formers T2 and T3 for the most sym- 
metrical pip (as shown in Figure 18) while 
maintaining maximum pip amplitude, 


Figure 18 


( ) Turn the Scanalyzer OFF, 


( ) Remove the jumper wire from crystal socket 
Y2 and replace both crystals in their sock- 
ets, 
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Logarithmic Amplitude Scale Calibration 


( ) Refer to Figure 19 and temporarily connect 
a short jumper wire from lug 1 of the HAM 
SCAN-SPECTRUM ANALYZER slide switch 
(BH) to the center lug of the IF INPUT phono 
socket (BG), 


Figure 19 


( ) Again refer to Figure 19 and temporarily 
connect one lead of a 512 resistor from the 
center lug of the RF INPUT phono socket to 
its ground lug (BK), 


( ) Change the receiver IF cable from the IF IN- 
PUT phono socket to the RF INPUT phono 
socket, 


( ) Set the 20 dB ATTEN switch atthe OUT po- 
sition, 


( ) Turn the Scanalyzer ON, 


( ) Set the VARIABLE SWEEP RATE control at 
its fully counterclockwise position, 


( ) Set the AMPLITUDE SCALE switch to the 
LOG position, 


( ) Check to be sure the trace coincides with the 
base line, Readjust the VERT POS control if 
necessary, 
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Figure 20 


Adjust the PIP GAIN control for an amplitude 
of 0 dB, (This is at the top of the vertical 
scale,) Make sure that the top of the pip is 
even with the cross line between LIN and 
LOG, 


Turn the LOG ADJ control in a clockwise 
direction until the top of the pipis even with 
the 10 dB mark, 


Set the 20 dB ATTEN switch at the IN posi- 
tion and observe the pip, The top of the pip 
should be approximately even with the 30 dB 
mark as shown in Figure 20, This adjust- 
ment calibrates the logarithmic amplitude 
scale, 


Turn the Scanalyzer OFF, 


Remove both the jumper wire and 51 Q resis- 
tor; 


) Relocate the receiver IF cable back to the IF 


INPUT phono socket, 


) Turn the Scanalyzer back ON, 


) Adjust the PIP GAIN control for a pip ampli- 


_—" 


— 


tude of 0 dB with the AMPLITUDE SCALE 
switch set at the LOG position, 


Now set the AMPLITUDE SCALE switch at 
the -20 dB LOG position, 


Adjust the -20 dB LOG ADJ control, located 
above the rear apron of the unit, until the top 
of the pip is even withthe 20 dB mark on the 
screen, 
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Figure 21 


Readjust the PIP GAIN control for maximum 
(but not higher than 0 dB) pip amplitude, 


Now set the AMPLITUDE SCALE switch 
back at the LOG position, 


Compare the pip on the CRT screen with the 
pip shown in Figure 21, If there is any ring- 
ing or flyback on either side of the pip, as 
Shown in Figure 22, adjust the core of 
transformer T1 to minimize it, Only a 
slight adjustment should be necessary from 
the factory preset position, 


After the above adjustment, if there appears to 
be a considerable amount of ripple on both sides 
of the pip, or there are side pips such as shown 
in Figure 22 (with an unmodulated input signal), 
a possible cause is the neon lamp voltage regu- 
lator (NE-83-A), Refer to Pictorial 5, fold-out 
from Page 21, and interchange the leads from 
lamp FC, 


Sweep Width Calibration 


(_ ) Adjust the PIP GAIN control for an amplitude 


tude of 0 dB, 


() Set the VARIABLE SWEEP WIDTH control 


fully clockwise, 
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Figure 22 


( ) Set the receiver exactly 50 kHz higher in 
frequency, 


( ) Turn the VARIABLE SWEEP WIDTH control 
counterclockwise until the pip is over the 5 
mark on the base line, 


( ) Set the receiver back to the center frequency 
and, if necessary, use the PIP CENTER con- 
trol to center the pip on the screen, 


( ) Set the receiver exactly 50 kHz lower in 
frequency, The pip should be over the oppo- 
site 5 mark on the base line, It may be 
necessary to readjust both the VARIABLE 
SWEEP WIDTH and PIP CENTER controls to 
get both the pips to fall over these marks, 


( ) Observe where the pointer is set on the 
VARIABLE SWEEP WIDTH control and 
make a note of this setting for future refer- 
ence, This is the 100 kHz bandwidth setting, 


(_ ) Place the SWEEP WIDTH control at the 50 
kHz position. 


( ) Set the receiver exactly 25 kHz higher in 
frequency, 


Figure 23 


( ) Repeat the procedure as above, adjusting the 
VARIABLE SWEEP WIDTH control until the 
pip is over the 5 mark on the base line, Set 
the receiver exactly 25 kHz lower than the 
center frequency. The pip should be over the 
opposite 5 mark on the base line, 


( ) Again, make a note of the pointer setting of 
the VARIABLE SWEEP WIDTH control for 
future reference, This will be the 50 kHz 
bandwidth setting, 


( ) Place the SWEEP WIDTH control at the 10 
kHz position, 


( ) Repeat the entire procedure, except set the 
receiver exactly 5 kHzon either side of cen- 
ter frequency. 


(_) Again note the pointer setting of the VARI- 
ABLE SWEEP WIDTH control, This will be 
the 10 kHz bandwidth setting. 

NOTE: Because of the narrow sweep width and 

slow sweep rate with the SWEEP WIDTH control 

at the 10 kHz position, the pip may appear wider 
than it did before, Also, depending on the signal 
source, there may be some hum causing the pip 

to have a ripple effect (see Figure 23). 


This completes Scanalyzer Alignment Method 2, 
Refer to Final Assembly on Page 53, 
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CONNECTION TO RECEIVER 


The Scanalyzer is now ready to connect to your 
receiver, In most cases, the connection will be 
made to the plate lug of the mixer tube socket, 
Refer to the Receiver IF Chart, Chart 3, to find 
the proper connecting point, If your receiver is 
not listed in the chart, use your receiver's sche- 
matic to find the plate lug of the mixer tube sock- 
et, 


If there is more than one mixer tube in your re- 
ceiver, the connection should be made to the 
plate of the mixer tube into which the receiver 
variable oscillator signalis injected, NOTE: The 
connection must be made to the mixer plate 
ahead of the IF transformer, or crystal or me- 
chanical filter, that is connected to the mixer 
plate, If the receiver signal passed through these 
selectivity-determining components before it 
was coupled to the Scanalyzer, the frequency 
response would be too narrow, 


( ) Refer to Chart 3 and determine the value of 
coupling capacitor C, that must be usedfor 
your receiver, The input signal will be 
coupled through this capacitor to the IF 
INPUT socket of the Scanalyzer. If your 
receiver is not listed, use the minimum 
value of coupling capacitor which produces 
a normal pip pattern on the Scanalyzer, 


Refer to the ''Make Connection To" column 
in Chart 3 and determine the proper connect- 
ing point for capacitor Cc in your receiver 
(plate lug of mixer tube socket), Then locate 
this point on the Schematic (and appropriate 
pictorial, if available) for your receiver, 


— 
— 


( ) Remove your receiver from its cabinet and 
locate the connecting point on the chassis, 


NOTE: RG-62 cable (supplied with this kit) must be used 
inside your receiver and outside of it between it and the 
Scanalyzer. 


( ) Determine how you will route the coaxial 
cable from the connecting point in your re- 
ceiver to the IF INPUT socket of the Scana- 
lyzer, Some receivers have an unused phono 
jack or terminal strip lug that can be used as 
a signal output terminal, If your receiver has 
no such unused connector, the coaxial cable 
will have to be routed to the Scanalyzer 
through a hole in the receiver chassis, 


Pome 
— 


REMOVE 1" OF OUTER 
INSULATION, 


mm REMOVE 3/4" OF THE 
“S OUTER SHIELD. 


- PUSH THE SHIELD BACK AND 
“f REMOVE 3/4" OF INSULATION 
FROMTHE INNER LEAD. 


=) THE PREPARED CABLE END 
“4 SHOULD NOW LOOK LIKE THIS. 


SLIDE THE PHONO PLUG OVER 
THE END OF THE PREPARED 
CABLE AND PRESS IT AGAINST 
{ THE END OF THE OUTER INSU- 
LATION UNDER THE SHIELD. 
SOLDER THE INNER LEAD TO 
THE PHONO PLUG, 


SOLDER 


SOLDER 


SMOOTH THE SHIELD SO IT 
CLOSELY FITS TO THE PHONO 
CONNECTOR. TRIM NEATLY 
AS SHOWN AND SOLDER THE 
SHIELD TO THE PHONO PLUG. 


REMOVE 
EXCESS 


CUT SHIELD OFF 
-EVENLY AROUND 
PHONO CONNECTOR 


REFER TO RECEIVER IF CHART 
FOR VALUE OF CAPACITOR Cc. 


RECEtVER CONNECTING H 
ABLE SOLDER 


SHIELD 


Figure 24 


( ) Cut the coaxial cable to the proper length to 
reach either the unused connector or the IF 
INPUT socket of the Scanalyzer, 


Prepare the coaxial cable as directed in only one 
of the next two steps, Use the step that applies to 
your installation, 


( ) Refer to Figure 24 and prepare two coaxial 
cables, one with capacitor C, attached to 
reach from the connecting point to the unused 
connector in your receiver, and the other to 
connect between the unused connector and 
the IF INPUT socket of the Scanalyzer, 


Prepare a coaxial cable as shown in Figure 
24 with capacitor C, at one end anda phono 
plug at the other end, 
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CHART 3 
RECEIVER INTERMEDIATE FREQUENCIES 


MAKE CONNECTION TO C, COUPLING 


CAPACITOR pf 


Collector of X2 (mixer) 
Pin 6 of V2 (6EA8) 

Pin 5 of V1 (12BE6) 
Pin 6 of V2A (6EA8) 
Pin 6 of V2A (6EA8) 
Pin 6 of 6EA8 (mixer) 
Pin 5 of 6CS6 (1st mixer) 
Pin 6 of V12A (6EA8) 
Pin 6 of V12 (6EA8) 

Lug 1 of Y5 (crystal filter) | 
Pin 5 of V3 (6AU6) 
Pin 5 of V3 (6AU6) 
Drain of Q204 (40673) 


SB-110,110-A 
SB-300 
SB-301 
SB-303 


COLLINS 75S1, S2 Pin 6 of V3A (6U8A) 
7583, S3B Pin 6 of V4A 
75A Series Pin 9 of V5 (6BA7) 


Pin 5 of V3 (6BE6) 


Pin 5 of V2 (6AU6) 
Pin 5 of V2 (6BY6) 
Pin 5 of 2nd mixer (6BE6) 
Pin 6 of V17 (6EA8) 


| 6900 2195 Pin 6 of V2 (6U8) 
jee eer 5174 | Pin 5 of V7 (12BE6) 


HALLI- 
CRAFTERS 


7,0 
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THE CONNECTING CABLE MUST BE CONNECTED TO 
THE PLATE OF THE MIXER TUBE JUST PRECEDING 
THE FIRST IF AMPLIFIER OF THE RECEIVER. 


TO INPUT OF 
SCANALYZER 
Najial 


(ee 


1ST IF 


1$T OR 2ND AMPLIFIER 
MIXER 


FIRST IF TRANSFORMER, 
CRYSTAL FILTER, OR 
MECHANICAL FILTER. 


Figure 25 


NOTE: It may be helpful to refer to Figure 25 for 
the next step, 


( ) Connect the free lead of capacitor C, tothe 
connecting point for your receiver that was 
identified in the previous steps, Solder the 
connection, Use sleeving or tape on the ca- 
pacitor leads if there is any chance of them 
shorting to another wire or lug, or the chas- 
is, 


a 
— 


Connect the shield lead at the endof the co- 
axial cable near capacitor C, to theclosest 
ground point in your receiver, 


( ) If you are using an unused phono jack or 
terminal strip lug in your receiver, connect 
the’ other end of the coaxial cable to this con- 
ne¢tor, © 


( 


— 


Connect the coaxial cable from the receiver 
to the IF INPUT socket of the Scanalyzer and 
operate the units before reinstalling the re- 
ceiver in its cabinet, If the connection has 
been made to the proper point, tuning the re- 
ceiver across the band will move the signal 
pips across the CRT screen, 
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NOTE: If your receiver uses an IF transformer 
in the mixer plate circuit, be sure to readjust 
the primary coil slug of this transformer for 
maximum signal output after the Scanalyzer 
input cable is connected, 


With the Scanalyzer connected to the same 
receivers, you may hear a series of "clicks" 
in the speaker output, This is due to the sweep 
oscillator signal of the Scanalyzer getting back 
into the receiver, This will usually occur only 
with the Sweep Width control in its fully clock- 
wise position, and normally can be eliminated by 
turning the control slightly counterclockwise, 
If it still persists, adding a small value of 
resistance (i.e, 1000 2) in series with coupling 
capacitor C, will help reduce the effect, 


( ) Reinstall the receiver in its cabinet, if 
necessary removing the connecting cable 
from the Scanalyzer input jack, 


( ) Reconnect the cable from your receiver to 
the Scanalyzer, 


This completes the connecting procedure, 


NOTE: Disregard the next paragraph and proceed 
to Final Assembly if you used Method 2 - Align- 
ment Without Instruments, 


If you used Alignment Method 1 and, for lack of 
the proper AF signal generator, didnot complete 
the Sweep Width Calibration (Page 38), refer back 
now to Page 48 and complete the Sweep Width 
Calibration steps for Alignment Method 2, Then 
proceed to Final Assembly, 
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OPERATION 


Read this section carefully so you will be aware 
of the several ways in which this versatile instru- 
ment can be used, Figures 40-1 through 40-8 
(fold-out from Page 54) and Figures 40-9 through 
40-13 (fold-out from Page 63) show many of the 
actual traces which you will see on the face of the 
CRT. Refer to these illustrations as you read 
this section of the Manual, 


CONTROL FUNCTIONS 


The following paragraphs describe what each 
control does, Names of controls, connectors, and 
Switches are shown as they are lettered on the 
instrument, If an abbreviated name is lettered 
on the instrument, the complete name is givenin 
parentheses after the abbreviation, Refer to Fig- 
ure 27, 


Gael 


J S 


OFF 


INTENSITY FOCUS 


AMPLITUDE SCALE 


VARIABLE 


Front Panel Controls 


INTENSITY: Turns the unit ON or OFF, Adjusts 
the brilliance of the screen presentation, 


FOCUS: Adjusts the sharpness of the base line 
trace, 


VARIABLE SWEEP WIDTH: Used as a variable 
adjustment for the bandwidth of the frequency 
spectrum shown on the screen, With the control 
fully clockwise, the maximum spectrum width is 
seen, As the control is turned counterclockwise, 
the bandwidth becomes narrower and the part of 
the spectrum being viewed is expanded across 
the screen, This control is normally used with 
the SWEEP WIDTH switch at the VARIABLE 
position, but it is also used to calibrate the 


SWEEP WIDTH 


ON 

ex 
VARIABLE 
SWEEP RATE 


PIP CENTER PIP GAIN 


SWEEP WIOTH 


NOTE: CONTROLS ARE SHOWN IN THEIR NORMAL POSITION FOR HAM-SCAN USE. 
IF NO KNOB POINTERS (OR SCREWDRIVER SLOTS FOR REAR APRON CONTROLS) 


ARE ILLUSTRATED IT INDICATES THAT THE CONTROL SHOULD BE ADJUSTED TO 


PRODUCE THE DESIRED EFFECT. 


HORIZ. WIDTH 


© © © @©e 


SPECTRUM | SIG. GEN. 
ANALYZER INPUT 


VERT. POS 


120 V 60 Hr 
40 WATTS 


| \ 
NK ‘ 
nan 
. 


LOG. ADJ. ASTIG. 


Figure 27 
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screen base line when the SWEEP WIDTH 
switch is at either the 50 kHz or 10 kHz preset 
positions, 


PIP CENTER: Normally used to place the signal 
pip atthe center of the CRT screen, When a band- 
width of 100 kHz or less is viewed, the signal pip 
can also be placed at either edge of the CRT 
screen, This allows a band of frequencies to be 
viewed that is either higher or lower than the 
center mean frequency of the local sweep oscil- 
lator, 


PIP GAIN: Adjusts the pip height on the CRT 
screen, Maximum gain is obtained at the full 
clockwise position, 


VARIABLE SWEEP RATE: Provides continuous- 
ly adjustable scanning rates between 5 Hz to 15 
Hz, This control is normally used when the 
SWEEP WIDTH switch is at the VARIABLE posi- 
tion, although it has some vernier effect in the 10 
kHz or 50 k Hz positions, Clockwise rotation in- 
creases the sweep rate, 


HORIZ POS (Horizontal Position): Adjusts the 
position of the base line trace along the hori- 
zontal axis, This control allows the operator to 
adjust the signal pip to the center of the CRT 
screen if small inaccuracies occur between the 
PIP CENTER control and the local sweep oscil- 
lator, 


Pushing in on the HORIZ POS control actuatesa 
momentary contact switch which temporarily 
speeds up the sweep rate when the SWEEP WIDTH 
switch is at either the 10 kHz or 50 kHz positions, 
This makes it easier to center the signal pip on 
the CRT screen at the slower sweep rates, 


AMPLITUDE SCALE: Selects either a linear or 
logarithmic amplitude presentation, In the LOG 
position, signals whose amplitude differs by as 
much as 40 dB (100:1) in amplitude may be 
viewed simultaneously on the screen using the 
calibration marks on the right side of the 
vertical calibrated line, In the LIN (Linear) 
position, signals are displayed with their ampli- 
tudes displaced linearly on the screen, 


A third position of this switch, -20 dB LOG, 
causes the IF system to attenuate the signal 
20 dB. This permits you to study signals over a 
dynamic range of 60 dB (1000:1), Under these 
conditions, only the lower 40 dB portion is dis- 
played on the CRT screen, (See Distortion 
Measurement, Page 62.) 


SWEEP WIDTH: Selects fixed sweep widths of 10 
kHz and 50 kHz or a VARIABLE sweep width, 
In the VARIABLE position, the operator can ad- 
just the sweep width by using the VARIABLE 
SWEEP WIDTH control, In the preset positions, 
the SWEEP WIDTH switch automatically sets the 
IF gain and selects the proper filtering for the 
detected signal pip. 


Rear Apron Controls 


-20 dB LOG ADJ (-20 dB Logarithmic Adjust- 
ment): Adjusted for the proper bias on V3 when 
the AMPLITUDE SCALE switch is at the -20dB 
LOG position, Once the bias is adjusted for the 
proper 20 dB of attenuation in this stage, it need 
not be readjusted unless tube V3 is changed, 


RF INPUT: A test signal is coupled into this 
socket and used only when the HAM SCAN- 
SPECTRUM ANALYZER switch is at theSPEC- 
TRUM ANALYZER position, This input is match- 
ed for 50 2 coaxial cable, 


20 dB ATTEN (20 dB Attenuation): When this 
switch is at the IN position, 20 dBof attenuation 
is connected to the RF INPUT socket and applied 
to the test signal, 


IF INPUT-SIG GEN (Signal Generator) INPUT: 
This is the input socket for the IF signal from 
your receiver (the HAM SCAN-SPECTRUM AN- 
ALYZER switch must be in the HAMSCAN posi- 
tion), When the HAM-SCAN-SPECTRUM ANA- 
LYZER switch is inthe SPECTRUM ANALYZER 
position, the signal from a variable frequency 
signal source, such as an RF signal generator, 
may be coupled into this socket, 


HAM SCAN-SPECTRUM ANALYZER: With 
this switch at the HAMSCAN position, a sampling 
of your receiver's IF frequency may be coupled 
to the IF INPUT-SIG GEN socket of the Scana- 
lyzer, 


When this switch is in the SPECTRUM ANA- 
LYZER position, the signal from a signal gen- 
erator is coupled into the IF INPUT-SIG GEN 
socket, At the same time, a test signal is 
coupled into the RF INPUT socket, The signal 
generator frequency is chosen so the differ- 
ence between it and the test signal is equal 
to the input frequency for which the Scana- 
lyzer is wired (IF frequency). 


Page 56 [eg eearzerr] HEATHEIT 


HORIZ WIDTH (Horizontal Width): Adjusts the 
length of the base line trace, 


VERT POS (Vertical Position): Adjusts the posi- 
tion of the base line trace along the vertical 
axis, The trace is normally positioned behind the 
horizontal, calibrated base line, 


LOG ADJ (Logarithmic Adjustment): Determines 
the operating point for the proper logarithmic 
characteristic of second IF amplifier V4, This 
control is adjusted only when the AMPLITUDE 
SCALE switch is set at the LOG position, 


ASTIG (Astigmatism): This control (in conjunc- 
tion with the FOCUS control) is adjusted only 
when there is a signal pip on the CRT screen to 
produce a clear, sharp trace, 


SCANNING A BAND 


( ) Plug the receiver IF output cable into the 
IF INPUT phono socket at the rear of the 
Scanalyzer, 


Set the controls of the Scanalyzer as follows: 

( ) HAM SCAN-SPECTRUM ANALYZER 
switch: HAM SCAN, 

( ) INTENSITY: Turn the unit on with this con- 
trol and set it for medium brightness of the 


display on the CRT, 


( ) FOCUS: Adjust for sharpest and clearest 
trace, 


( ) VARIABLE SWEEP WIDTH: Set the pointer 
at the previously calibrated 100 kHz band- 
width setting, 

( ) PIP CENTER: Center of rotation, 

( ) PIP GAIN: Fully clockwise, 


( ) VARIABLE SWEEP RATE: Fully counter- 
clockwise, 


( ) HORIZ POS: Center the trace horizontally 
on the screen, 


(_) AMPLITUDE SCALE: LIN position, 


( ) SWEEP WIDTH: VARIABLE position, 


(_ ) Turn your receiver on and let it warm up, 
If it has an RF gain control, be sure it is set 
for maximum, Signal pips should appear 
along the CRT screen base line, indicating 
stations within the bandwidth being display- 
ed, 


( ) Adjust the PIP CENTER control to position 
the signal being heard at the center of the 
screen base line, 


( ) Adjust the PIP GAIN control for the desired 
display height, NOTE: To observe signals of 
comparable amplitude (10:1 or less) the 
AMPLITUDE SCALE switch shouldbe set to 
the LIN position, Examination of signals 
widely divergent in amplitude will require 
that this control be set in the LOGposition, 
which will allow you to observe signals that 
differ as much as 40 dB in amplitude, 


Operational Discussion 


If your receiver hasa crystal calibrator, tune the 
receiver so the tone is audible, Turn the cali- 
brator on and off several times while turning the 
PIP GAIN control and watching the CRT screen, 
Position the calibrator signal pip at the center of 
the screen base line with the PIP CENTER con- 
trol, 


If it is impossible to center the calibrator signal 
pip with the PIP CENTER control, it can be as- 
sumed that the signal generator used to adjust 
coil L3 was off calibration, Therefore, it will be 
necessary to readjust coil L3 to position the 
calibrator signal pip to the center of the screen, 
Refer to Oscillator And Mixer Alignment, either 
Method 1 (Page 38) or Method 2 (Page 44). 


In most SSB receivers a certain amount of BFO 
signal, called the BFO leakage signal, will ap- 
pear as a stationary pip, This is unavoidable; 
however, it does provide a handy reference pip 
for proper centering, This pip will disappear if 
the receiver can be switched to the AM mode, 


When a desired signal appears to move in a 
direction opposite to that expected, it is due to 
heterodyning circuitry of the receiver being 
used (whether the HF oscillator is positioned 
above or below the incoming signal). 
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False signals (birdies) may appear on the screen 
along with the signal pips, Birdies are usually 
receiver and Scanalyzer oscillator-mixer fre- 
quency products which fall in the band of the fre- 
quencies being viewed, Some of their charac- 
teristics are: 


1, They are not audible when tuned to the center 
of the screen, 


2. They move across the CRT screen at a dif- 
ferent rate and/or direction than the audible 


Signal pips, 


3. They will appear with no antenna connected 
to the receiver, 


4, They will appear when the receiver RF gain 
control is at minimum, 


The amount of AGC (or AVC) developed by dif- 
ferent receivers varies considerably, In one re- 
ceiver the AGC may only affect the pip ampli- 
tude of the signal being heard, with those pips at 
either side of the audible pip remaining unchang- 
ed, In another receiver, the entire display will 
be affected, Generally, some level of AGC (in 
variable RF gain receivers) can be found that 
will provide both sufficient pip amplitude and 
normal AGC action in the receiver, 


The overall frequency width displayed on the 
CRT can be checked at any time inthe following 
manner: Tune the receiver (or calibrating 
instrument) to place a specific signal pip at one 
end of the screen base line and note the frequency 
of the receiver, Then tune the receiver to place 
this same pip at the other end of the screen and 
again note the receiver frequency, The overall 
displayed frequency width will be equal to the 
difference between these two frequencies, 


The base line also can be calibrated by dividing 
the displayed frequency width by 10 to indicate 
the approximate frequency difference between 
the individual calibration marks, The approxi- 
mate bandwidth of a signal can then be determined 
by using the calibration marks, 


When calibrating the base line, use even number- 


ed (100 kHz, 200 kHz, 500 kHz, etc.) bandwidths, 
Thus, the base line calibration marks can be in- 
terpolated to read frequency directly, For ex- 
ample, if the VARIABLE SWEEP WIDTH control 
is set for a 500 kHz bandwidth, each calibration 
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mark will be equal to 50 kHz, Additional ex- 
amples: 


200 kHz + 10 =20 kHz for each calibration mark, 
100 kHz + 10 =10kHzfor each calibration mark, 
50 kHz + 10 = 5 kHz for each calibration mark, 
10 kHz ; 10 = 1 kHz for each calibration mark, 


When a calibrating signal is used to mark the 
edges of the band, any out-of-band operation can 
be seen, This will be helpful if you contact DX 
stations whose operating frequency is outside of 
your authorized amateur bands, 


The Scanalyzer, when used with a general cover- 
age receiver, will locate harmonics and/or spur- 
ious radiation from your transmitter, Use a 
dummy load on the transmitter and no (or very 
little) antenna on the receiver, Set the SWEEP 
WIDTH control of the Scanalyzer to maximum, 
Key the transmitter and tune the receiver while 
watching the CRT screen (listen to the receiver 
also) for spurious signals and harmonics, This 
same method can also be usedto null the carrier 
of a filter-type SSB transmitter or the unwanted 
sideband of a phasing-type transmitter, 


In receivers using transformer coupling between 
the mixer and IF amplifier stages, the passband 
response may fall off sharply on both sides of the 
center (IF) frequency. In receivers using crystal 
or mechanical filters after the mixer stage, the 
response is quite flat for +50 kHz or more from 
the center (IF) frequency, The amplitude of the 
signal pips will therefore depend upon the re- 
ceiver passband response, When tuning a re- 
ceiver having a crystal or mechanical filter, 
the amplitude of the signal pip will decrease when 
it becomes audible, This is because the filter im- 
pedance becomes very low at its resonant fre- 
quency, 


Narrow Band Analysis 


Closer analysis of received on-the-air signals 
can be made if the sending transmitter uses con- 
stant carrier or steady tone modulation of the 
carrier, Because of the slower sweep rates in the 
10 kHz or 50 kHz positions of the SWEEP WIDTH 
control, any quick amplitude variations could be 
missed, See Narrow Band Analysis, Page 62, Re- 
fer also to Spectrum Analyzer Applications, 
which follows, 
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IDENTIFYING CRT PATTERNS 


If proper adjustments have been made, the signal 
being heard from the receiver will appear at the 
center of the screen base line, CW, AM, RTTY, 
SSB, and electrical interference signals may be 
identified as shown in Figures 28 through 36, The 
width of the signal pip will depend onthe setting 
of the SWEEP WIDTH control, 


Figure 28 - Normal SSB: Since an SSB signalis 


only present during modulation, the pip will 
appear only when there is modulation present, 
The pip outline will also have peaks and valleys 
corresponding to the many voice frequencies, 


UP AND DOWN 


VARIES WITH 
MODULATION 
| DURING 


MODUL ATION 


10 kHz 100 kHz 


Figure 28 


Figure 29 - Normal AM: Under no modulation i. 

the carrier will appear continuous, During || MODUL ATION 
modulation, the sides of the carrier will vary We 
accordingly, These are the sidebands of an is pots es 


AM carrier, 


10 kHz 100 kHz 


Figure 29 


Figure 30 - CW: The pip of a CW signal will 
appear each time the transmitter is keyed, In 


the event of high speed CW, certain characters Series 
will not appear on the screen, This is due to the ecw 


relatively slower sampling rate of the reactance 
modulator, In other words, a fast "'dit'’ will 
appear in the receiver passband and disappear 
faster than all the signals in the passband are 
being sampled, 


10 kHz 100 kHz 


Figure 30 
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Figure 31 - Overmodulated AM: Very wide side- 
bands will appear with the carrier of an over- 
modulated AM signal, The approximate width 
can be measured by knowing the base line cali- 
bration, 


10 kHz 100 kHz 


Figure 31 


Figure 32 - Interfering AM Signals: The adjacent 


sidebands of two interfering AM signals will 


add and subtract giving the effect of avery wide 
AM signal with the center of the pip varying up 
and down, These two separate carriers may be 
seen if they are far enough apart in frequency, 
Interfering SSB signals - two interfering SSB 
Signals will appear as a single, wide SSB signal 
with each half varying up and down at different 


rates, 
10 kHz 10 kHz 
Figure 32 
Figure 33 - RTTY: Teletype signals will appear 
aS an unmodulated carrier with a slight amount 
of sideways shift and, depending on the type of 
RTTY system, a certain amount of vertical 
shifting, 
10 kHz 100 kHz 
Figure 33 
SIDE TO SIDE 
MOVE MENT 
Figure 34 - Ignition Noise: Usually a series of 
sharp pulses that move back and forth or all in 
one direction, : UA 


10 kHz 100 kHz 


Figure 34 


Page 60 


Figure 35 - Random Noise: This type of noise 
appears in numerous forms, Usually a noise 


pulse from electrical equipment, etc., is sharp 
and appears only briefly on the scope, A static 
burst is usually much wider, usually stationary 
on the screen, and lasts somewhat longer, 


Ge seatuxitT 


RANDOM 
MOVE MENT 


10 kHz 100 kHz 


Figure 36 - Background Noise: This type of 


noise has the appearance of grass and is 
usually much lower in amplitude than the above 
types of noise, It gives a hissing sound ina 
speaker, 


Figure 35 
10 kHz 100 kHz 
Figure 36 


The Scanalyzer As A Basic Test Instrument 


NOTE: A good quality RF signal generator that is 
stable and hum-free, and is capable ofatleast a 
100 mV output, is required for the following type 
of operation, 


The Scanalyzer, when used as a spectrum analy- 
zer, can be used to check such things as oscil- 
lator stages for harmonic levels, parasitics, 
etc,; mixer stages for signal and oscillator feed- 
through and mixer products; and linear ampli- 
fiers for distortion products, See Figure 37 and 
refer to the following instructions, 


( ) Connect the output cable of the RF signal 
generator to the SIG GEN INPUT phono 
socket on the Scanalyzer, 


( ) Place the HAM SCAN-SPECTRUM ANA- 
LYZER switch at the SPECTRUM ANA- 
LYZER position, 


( ) Make up a test lead of small 50 2 coaxial 
cable (not provided) with a phono socket 
installed at one end, See Figure 38, The 
cable should be long enough to reach from 
the Scanalyzer to the circuit being tested, 


NOTE: Do not perform the next two steps if you 
intend to inductively couple the test signal to the 
free end of the input cable, 


( ) Connect a 51 2 (green-brown-black) resis- 
tor between the center conductor and shield 
at the other end of the coaxial cable, See 
Figure 38, 


COUPLING CAPACITOR 
VALUE DETERMINED 
BY AMOUNT OF TEST 
SIGNAL AVAILABLE. 


on b~ 


TO RF INPUT sin 
ON SCANALYZER 


Figure 38 
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CAPACITOR 
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Figure 37 


( ) If the signal to be tested has a DC compo- 
nent, connect one lead of a blocking capac- 
itor to the center conductor at this same 
end of the coaxial cable, See Figure 38, 


NOTE: Disregard the next step if youperformed 
the previous two steps, 


( ) For inductive coupling, connect a small loop 
of wire between the center conductor and 
shield at the open end of the coaxial cable, 
See Figure 39, The number ofturns you will 
need in the loop will be determined by the 
amount of test signal available, 


NUMBER OF TURNS IN LOOP 
DETERMINED BY AMOUNT OF 
TEST SIGNAL AVAILABLE. 


on ain wea leer 


Figure 39 


oS 
— 


Plug the coaxial cable test lead into the RF 
INPUT phono socket on the Scanalyzer, 
Couple the other end of the test lead to the 
circuit under test, 


The RF signal generator frequency should be set 
to the test signal frequency, plus the IF frequency 
for which the Scanalyzer is wired, For example, 
if the test signal to be observed is 3500 kHz and 
the Scanalyzer is wired for an IF of 455 kHz, 
then the signal generator is set at 3955 kHz 
(3500 kHz + 455 kHz) to place thetest signal pip 
at the center of the CRT screen, 


Another example could be a 50,1 MHz test signal 
with the Scanalyzer wired for an IF input fre- 
quency of 3395 kHz, The signal generator should 
then be set at a frequency of 53,495 MHz (50,1 
MHz + 3,395 MHz), 


The amplitude control onthe RF signal generator 
should be set to insert at least 0,1 volt of signal 
into the Scanalyzer. 


To locate the signal, it may be convenient to 
operate the Scanalyzer at maximum gainandthe 
signal generator at a high output, Once the signal 
is located, the signal generator output should be 
decreased, Also, use the minimum amount of 
test signal into the Scanalyzer that will give 
sufficient pip amplitude on the CRT screen, 
The 20 dB ATTEN switch may also be used 
to reduce the test signal input, Slowly search 
the spectrum by turning the signal generator 
until the signal appears at the center of the 
screen, 
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To find harmonics or spurious signals, follow 
the above procedure and slowly search the sus- 
pected band segment by turning the signal gen- 
erator, IMPORTANT: Depending on the input 
frequency of the Scanalyzer and the signal gen- 
erator being used, there could be spurious sig- 
nals developed from a combination of the .two 
units, Therefore, make a preliminary search of 
the band segment before applying the test signal 
in order to recognize any Spurious signals that 
may be present, 


NARROW BAND ANALYZER 


When signals, or acarrier andits sidebands, are 
so closely spaced in frequency that at full sweep 
width their pips tendto merge together, it may be 
possible to separate or resolve them by placing 
the SWEEP WIDTH switch at the 50 kHz or, if 
necessary, at the 10 kHz positions, See Figures 
40-1 through 40-8 (fold-out from Page 54), and 
Figures 40-9 through 40-13 (fold-out from Page 
63). Resolution of 1 kHz or more is possible at 
the 10 kHz position, Maximum resolution of the 
Scanalyzer is with the SWEEP WIDTH switch 
in the 10 kHz position and with both the VARI- 
ABLE SWEEP RATE and VARIABLE SWEEP 
WIDTH controls at their full counterclockwise 
positions, (Resolution is defined as the frequency 
separation between two equal adjacent signals, 
such that the intersection between their respec- 
tive pip indications is 30% below the apex 
amplitude.) 


DISTORTION MEASURE MENT 


To measure third-order distortion in an SSB 
(single-sideband) transmitter or exciter, modu- 
late the transmitter with two audio tones of equal 
amplitude, with a difference frequency of the or- 
der of 1 kHz to 2 kHz, The RF output will con- 
sist of two signals separated by the audio dif- 
ference frequency, If third-order distortion is 
present in the transmitter, spurious signals 
will appear that are higher and lower in frequency 
(by an amount equal to the difference frequency) 
than the two desired RF signals, 


Your Scanalyzer can be used for third order dis- 
tortion measurements as described in the follow- 
ing steps, 


( ) To display two RF signals on the screen, 
follow the procedure listed under the head- 
ing "The Scanalyzer As A Basic Test Instru- 
ment,'' and connect the test signal cables as 
shown in Figure 37, except that the connec- 
tion between the unit under test and the 
Scanalyzer should be made as shown in 
Figure 41, NOTE: Be sure the two audio 
Signals modulating the transmitter are 
low in harmonic content or that the two tones 
selected are such that their harmonics fall 
outside the passband of the filter in the 
transmitter, 


ans 


TO RF INPUT ON SCANALYZER 


: to / 
1 TRANSMITTER 
| OUTPUT 


Figure 41 


( ) Set the SWEEP WIDTH switch at the 10 kHz 
position, Push in on the HORIZ POS control 
for the fast sweep and center the two pips 
on the screen withthe PIPCENTER control, 


Set the AMPLITUDE SCALE switch to the 
-20 dB LOG position, Adjust the PIP GAIN 
control until the pips are at the 0 dB mark 
on the vertical amplitude scale, 


— 


( 


( 


— 


Set the AMPLITUDE SCALE switch to the 
LOG position, The CRT display now shows 
signals from -20 dB to -60 dB below the 
peak amplitude of the two input signals, The 
amplitude of third-order distortion pips can 
be read from the vertical scale on the CRT 
screen, adding 20 dB to account for the fact 
that the input signals are deflected 20 dB 
over full scale, 


15K. FOR 100 WATTS 
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IN CASE OF DIFFICULTY 


Recheck the wiring, Trace each lead in col- 
ored pencil on the Pictorial as itis checked, 
It is frequently helpful to have a friend check 
your work, Someone who is not familiar with 
the unit may notice something consistently 
overlooked by the builder, 


About 90% of the kits that are returned for 
repair do not function properly due to poor 
connections and soldering, Therefore, many 
troubles can be eliminated by reheating all 
connections to make sure that they are sol- 
dered as described in the Soldering section 
of the Kit Builders Guide, 


Check to be sure that all tubes are in their 
proper locations, Make sure that all tubes 
light up properly, 


Check the tubes witha tube tester or by sub- 
stitution of tubes of the same types known 
to be good, 


Check the values of the parts, Be sure that 
the proper part has been wired into each 
point in the circuit, as shown in the picto- 
rial diagrams and as called out in the wiring 
instructions, 


6. 


£0; 


Check for bits of solder, wire ends or other 
foreign matter which may be lodged in the 
wiring, 


If, after careful checks, the trouble is still 
not located anda suitable meter is available, 
check resistance and voltage readings 
against those shown (fold-out from Page 64). 
NOTE: All voltage readings were taken with 
an 11 megohm input vacuum tube voltmeter, 
The use of a volt-ohm-milliammeter may 
load the circuit and result in a lower reading, 
Voltage and resistances may vary as much 
as 20%. 


A review of the Circuit Description will help 
indicate where to look for trouble, 


Refer to the Troubleshooting Chart on Page 
65 for further: help in locating causes of 
trouble, 


Voltage and resistance measurements are 
given in Figures 42 (Page 64), 43, and 44 
(fold-out from Page 64). 


NOTE: In an extreme case where you are unable to resolve a 
difficulty, refer to the “Customer Service” information inside 
the rear cover of the Manual. Your Warranty is located inside 
the front cover of the Manual. 
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SWEEP WIDTH AMPLITUDE SCALE 
Place AMPLITUDE SCALE Place SWEEP WIDTH 
Switch in LIN position Switch in 10 kHz position 
| 20 DB 
‘: L LIN 
VAR | _ 50 kHz 10 kHz ae OG 


[v6 [vos] onns [vous [ons [vous] oims] [c06 | vors] one] vons[onne [vor] Ome. 
| 2 3 0 jo 0 | 


000 K 0 


FAST SWEEP 
SW VOLTS 


445 362 


VAR. SWEEP 
HOR, POS. RATE 


Normal Reading at Center Lug: 


NOTES: 


1. VOLTAGE AND RESISTANCE 
MEASUREMENTS TAKEN 
WITH A VTVM HAVING 
11 MEGOHMS INPUT RESISTANCE 
WITH COMMON LEAD TO 
CHASSIS. 


2. RESISTANCES ARE IN OHMS. 
K'= 1000 
M = 1,000,000 
INF = INFINITY 


3. P DESIGNATES THE 
CONTACT FOR A POLE 
OF THE SWITCH. 


Figure 42 
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Troubleshooting Chart 


SYMPTOMS SUGGESTED CAUSE OR TEST 


Tube filaments do not light; Open fuse in fuseholder, 
no B+ voltage, Open switch on rear of Intensity control, 
Power transformer wired incorrectly, 


Tube filaments light but no Power transformer wired incorrectly, 

B+ voltage, Defective silicon diode (D4 through D7) 
or diode incorrectly installed, 
Open transformer winding, 


Filaments in tubes V3, V4, Defective silicon diode (D8 through D11) 
and V6 light (AC) but filaments or diode incorrectly installed, 

in tubes V1, V2, and V5 do not Filter capacitor C54 shorted or installed 
light, backwards, 


Low B+ voltage, Shorted filter capacitor, 
Open or incorrectly installed silicon diode, 


No trace, regardless of control Check voltage readings at CRT socket on 
settings, lugs 6, 7, 9, and 10, NOTE: Observe 
extreme care as voltages are dangerously 
high, 
Selenium diode D2 or D3 improperly con- 
nected or faulty, 


Spot on CRT but no horizontal Check tube V6, 

deflection, Check voltages on socket V6, 
Check voltages at lugs 6 and 7 of CRT 
socket V7, 
Sweep Width switch wired incorrectly, 
Neon lamp NE-83-B defective or not "aged" 
long enough, 


No vertical deflection, Check voltages at lugs 9 and 10 of CRT 
socket V7, 
Check voltages on V1, V2, V3, V4, and V5, 
Open transformer T1, T2, or T3, 
Shorted or open receiver connector cable, 
Improper connection to receiver, 
Wired for wrong receiver IF frequency, 


Sweep oscillator V2 not Diode D1 defective or improperly con- 
Sweeping, nected, (Resistance of D1 when discon- 
nected should be 10 to 15 © forward and 
10 megohm or more reverse,) 
Coil L3 improperly connected or open, 
No sweep voltage from V6, 
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SYMPTOMS SUGGESTED CAUSE OR TEST 


Improper negative bias at D1, 


No sweep voltage to diode 
D1, 


Poor focusing, 


Double pips from single input 
signal, 


Retrace line shows on CRT 
screen, 


Pips appear on screen base 
line when Pip Center control is 
turned, or pips appear with no 
Signal input, 


Pip distorted, 


CRT base line jumps abruptly 
while tuning receiver. 


CRT base line does not fill 
screen, 


Diode D1 improperly connected or defective, 
Open or wrong resistors connected to Pip 
Center control, 

Defective Pip Center control, 

Filter capacitor Cl shorted or installed 
backwards, 


Diode D1 improperly connected or defective, 
Open or wrong resistors connected to 
Variable Sweep Width control, 

Defective Variable Sweep Width control, 


Improper connections to Focus control, or defective 
control. 

Check C47, C48, C49, R76, R78, and R79. NOTE: 
Some defocusing at the ends of the trace is normal 
and will not interfere with the Scanalyzer operation. 
ASTIG control improperly adjusted. 

Protective covering on grid screen not removed. 


Resistor R8 not grounded, 

Variable Sweep Width control set at full 
clockwise position, 

Signal input too strong, 


Intensity set too high, 


Defective Pip Center control, 
Open or improper resistors connected to 
Variable Sweep Width control, 


Transformer T1, T2, or T3 not tuned 
properly, 
Variable Sweep Rate control set too high, 


Coil L1 improperly tuned, 
Coil L1 open, 
Capacitor C9 defective or not soldered, 


Check voltages on V6, 

Defective Horizontal Width control or in- 
correct value of resistance, 

Capacitor C43 defective, 
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SPECIFICATIONS 


RF AMPLIFIER 


Input Frequencies (Receiver IF)......ccce. 


Erequency, ReSponSe,—sswewsnsienesetetererereneneniee 
IF sEPCQuenCVsns s «csncisbioveus + ohedscons ouanc omnis 


SENSLUIVILY, cescy aio s conevero-o Jolie felataelle ones sbeuebane < 


PPDECIPUNL aly Zely eustedeceuscicuekenene so) ereneners 


HORIZONTAL DEFLECTION 


Horizontal Sweep Generator, ..ccecccsvercecs 


Sweep Rate (Approximate Frequencies). . see 


Presets WeepaWwiGth: \orslctsrs. otebeter enokebeneieiare 


Variable Sweep=Width*,-g4<ars weneere ree ee 


*These sweep widths are minimum values, 


Actual sweep width ranges will be greater than. 


those listed, depending on the receiver IF fre- 
quency for which unit is wired, 


One of the following: 455 kHz, 1000 kHz, 1600 to 1680 
kHz, 2075 kHz, 2215 kHz, 2445 kHz, 3000 kHz, 3055 kHz, 
3395 kHz, or 5200 kHz. 


+0,5 dB at +50 kHz from receiver IF, 

350 kHz, 

Approximately 10 uv input signal provides a 
visible signal (40 dB mark) at full pip gain set- 
ting, 


Test signal input frequencies up to 50 MHz, 


Sawtooth sweep produced by neon lamp relaxa- 
tion oscillator, 


10 kHz preset: 0,5 Hz, 
50 kHz preset: 2 Hz to 2.5 Hz, 
Variable: 5 Hz to 15 Hz, 


10 kHz preset: 10 kHz, 
00 kHz preset: 50 kHz, 


IF SWEEP WIDTH 
455 kHz 10 kHz to 100 kHz 
1000 kHz 50 kHz to 500 kHz 
1600 kHz 50 kHz to 500 kHz 
1680 kHz 50 kHz to 500 kHz 
2075 kHz 50 kHz to 500 kHz 
2215 kHz 50 kHz to 500 kHz 
2445 kHz 50 kHz to 500 kHz 
3000 kHz 100 kHz to 500 kHz 
3055 kHz 100 kHz to 500 kHz 
3395 kHz 100 kHz to 500 kHz 
5200 kHz 100 kHz to 500 kHz 
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TLS SOLITON ese Mek on-slelle eke ctelcaet eeks ote lerenece slo 1 kHz, 


NOTE: Resolution is defined as the frequency 
separation between two equal adjacent signals 
such that the intersection between their re- 
spective pip indications is 30% below the apex 
amplitude, 


Pee SSCALES, “oS ese eos else e 6 60 ee Linear: 20 dB (10:1) range, 


Log: 40 dB (100:1) range. 
-20 dB Log: (Extends calibrated range to 60 dB) 


POWER SUPPLY 
PITT eT et. cls eo ole 6 600 9 6 6 0 616 66 6 00 0 8 Transformer operated; fused at 1/2 ampere, 


MeN OILACCS 5 85S eee Bic chee 0 Sie sles © 0 86 Full-wave voltage doubler circuit, using four 
silicon diodes, 


PUMIMEVICREAD OL. Mo 5h. isle ee 0 5. sere ele ee ee Full-wave voltage doubler circuit, using two 
selenium diodes, 


PSY OLLAZC.2 iroce ties eee eels ee eee ee 888 Full-wave bridge circuit, using four silicon 
diodes, 


Power Requirements, ...ccececcvcscevece 120 or 240 volts AC, 50/60 Hz, 40 watts, 


GENERAL 


Tube Complement. .ecsccceesrrsresers & 1 - 3RP7 CRT, high persistence (yellow trace 
with screen filter). 


1 - 6AT6, detector vertical amplifier, 

1 - 6AU6, IF Log amplifier, 

1 - 6EA8, sweep oscillator, mixer, 

1 - 6EW6, RF amplifier, 

1 - 6EW6, IF amplifier, 

1 - 12AU7, horizontal, push-pull amplifier, 
Diode Complement, . . .eeeccerveeesers 8 - Silicon diodes, low voltage rectifier, DC 

filament rectifier, 
2 - Selenium diodes, high voltage rectifiers, 
1 - Silicon diode, voltage-variable capacitor, 


@ainet DIMENSIONS. ¢ oo sis os sere oie 00 0 6-5/8" high x 10" wide x 10-1/2" deep. 


Net Weight, . . . escrccrcerveseeverece 10 lbs, 


$$ rE oO TE __ 


The Heath Company reserves the right to discon- 
tinue instruments and to change specifications at 
any time without incurring any obligation to in- 
corporate new features in instruments previous- 
ly sold, 


HEATHKIT’ 


Page 69 


CIRCUIT DESCRIPTION 


Refer to the Schematic (fold-out from Page 77) 
and the Block Diagram below while reading this 
Circuit Description, NOTE: The Schematic Dia- 
gram shows three possible RF amplifier-to- 
mixer coupling circuits, The one used will de- 
pend on the IF frequency of your receiver, 


Basically, the Scanalyzer is a receiver combined 
with an oscilloscope, The mixer stage of the 
Scanalyzer is automatically swept across a 
band of frequencies that centers around the IF 
passband of the receiver to which it is connected, 
Each of the received signals in this IF passband 
is then tuned in for a moment as the high fre- 
quency (mixer) oscillator sweeps by it; the re- 
ceived signals are then displayed in the form of 
vertical pips on the cathode ray tube, 


RF AMPLIFIER 


The band of frequencies to be viewed is centereu 
on your receiver's IF frequency, Input signals 
are taken from the receiver's mixer plate and 
coupled through capacitor C,. to the grid of RF 
amplifier tube V1 (the response of most re- 
ceivers is usually quite broad at the mixer plate), 
The Pip Gain control in the grid circuit of V1 
controls the amount of signal applied, thereby 
controlling the height of the pip displayed onthe 
CRT screen, Coil L1 and capacitor C9 form a 
trap circuit which effectively shorts to ground 
any 350 kHz signal at the input (350 kHz is the 
IF frequency of the Scanalyzer.) 


IF INPUT© 
AMPLIFIER 


RF INPUT© 


OSCILLATOR 
v2B 


PIP CENTER CONTROL 


SWEEP WIDTH CONTROL 


The signal from V1 is coupledto mixer tube V2A 
through one of the three coupling circuits shown 
at the bottom of the Schematic, A tuned circuit, 
RFC 1 and its capacitor C14 (Optional mixer 
circuit #1), is used only when the Scanalyzer 
is operated with receivers with a 455 kHz IF, 
This circuit is tuned to about 420 kHz to restore 
the amplitude of the signal in this frequency 
area and compensate for any attenuation due to 
the 350 kHz trap, A bandpass filter with a 
bandwidth of 500 kHz (#2) is used when the Scan- 
alyzer is operated with receivers having an IF of 
3395 kHz, This circuit wiil attenuate most un- 
wanted signals from the receiver that may enter 
the instrument and cause "birdies"' to appear on 
the screen, All other receiver IF frequencies use 
only resistive coupling, as shown by resistor R31 
in coupling circuit #3, 


When the Scanalyzer switch is placed in the Spec- 
trum Analyzer position, the cathode bypass ca- 
pacitor for V1 is removed from the circuit, RF 
amplifier stage V1 then becomes a mixer witha 
test signal injected on its cathode and an external 
signal generator coupled to its grid circuit, The 
Signal generator frequency is selected to mix 
with the test signal frequency to produce the 
receiver IF frequency for which the front end 
of the Scanalyzer is wired, A 20 dB attenuator 
switch is incorporated in the RF input (cathode) 
circuitry, 


SWEEP OSCILLATOR V2B 


The high frequency oscillator signal that is 
coupled to mixer tube V2A is supplied by the 
sweep oscillator circuit of tube V2B. Tube V2B 


DETECTOR 
VERTICAL 
AMPLIFIER 
v5 


PUSH-PULL 
HORIZONTAL 
AMPLIFIER 

V6A AND B 


HORIZONTAL 
SWEEP 
GENERATOR 
NEON BULB 


BLOCK DIAGRAM 
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is connected as a Hartley oscillator, except that 
the voltage-variable capacitance of diode D1 is 
used to sweep modulate the tuned circuit of coil 
L3 and capacitor C4, The capacitance of D1, and 
therefore the oscillator frequency, is alteredata 
regular rate by a portion of the horizontal saw- 
tooth sweep voltage, which is coupled to it through 
a section of the horizontal Sweep Width switch, 
resistor R3, Variable Sweep Width control R4, 
and resistor R9, Bias is supplied to diode D1 
through the Pip Center control, 


The plate voltage of V2B is regulated to provide 
oscillator stability by neon lamp NE-83-A, This 
lamp is also used for the 'ON" indicator of the 
unit, 


The sweep width is determined by the amplitude 
of the sawtooth voltage that is applied to diode D1, 
which is controlled by the setting of the variable 
Sweep Width control and Sweep Width switch. 


MIXER 


The amplified receiver IF signal at the plate of 
RF amplifier V1 is coupled through the required 
coupling circuit and through capacitor C23 to 
the grid of V2A. The plate circuit of V2A is tuned 
to 350 kHz byacrystal filter consisting of trans- 
former T1 and crystals Y1 and Y2, The 350 kHz 
IF signal therefore, at any given instant, will 
originate inthe mixer as the difference frequency 
between the instantaneous sweep oscillator fre- 
quency and any input RF signal that is exactly 
350 kHz away, As the sweep oscillator frequency 
changes, different input signals will be coupled 
through the Scanalyzer to the cathode ray tube, 
where they will be presented as vertical pips, 
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CRYSTAL FILTER AND IF AMPLIFIERS 


Bifilar transformer T1 and crystals Yl and Y2 
form a half-lattice filter that provides extremely 
good resolution for an instrument of this type. 
The frequency spacing of Yl and Y2 resultin an 
IF bandwidth of approximately 210 Hzatthe 6 dB 
points, The first IF stage, V3, is a conventional 
IF amplifier except for the cathode circuit, A 
fixed value of resistance inthe cathode circuitis 
selected by a section of the Sweep Width switch 
to control the gain of this stage when selecting 
different sweep widths, A negative bias voltage 
is applied to the grid of this stage when the 
Amplitude Scale switch is placed in the -20 dB 
Log position, 


The second IF stage, V4, is similar to the first 
IF stage, except at the Log setting of the Ampli- 
tude Scale switch a DC feedback voltage from the 
detector is applied to the gridof V4to reduce its 
gain for strong signals, The chassis mounted 
Log-Adjust control determines the magnitude of 
the feedback voltage and the operating point of the 
IF stage which controls the logarithmic char- 
acteristic, 


DETECTOR 


The amplified 350 kHz signals from V4 are pass- 
ed through IF transformer TS to the diode plate 
of detector V5, The output of the detector is 
direct-coupled to the grid of V5 through a low- 
pass RC filter consisting of capacitor C38, 
resistor R53, and combinations of capacitors 
C39, C41, and C42, which are selected bya sec- 
tion of the Sweep Width switch, This switch sec- 
tion provides a different degree of hum filtering 
for each switch position, 
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HORIZONTAL SAWTOOTH GENERATOR AND 
AMPLIFIER 


Neon lamp NE-83-B, resistors R56 and R57, the 
Variable Sweep Rate control, and capacitor C43 
function as arelaxation-type sawtooth oscillator, 
At the beginning of each cycle, capacitor C43 
begins to charge up to the supply voltage, Since 
the supply voltage is nearly ten times the firing 
voltage of the noen lamp, the voltage rise is quite 
linear, 


When its firing voltage (about 70 volts) is reach- 
ed, the lamp fires and the stored energy in the 
capacitor is quickly discharged through the lamp, 


When the extinguishing voltage is reached, the 


lamp goes out, capacitor C43 begins to charge 
again, and a new cycle begins, 


This sawtooth voltage waveform is coupled 
through the Horizontal Width control (rear 
apron) to the grid of horizontal push-pull am- 
plifier stage V6A, The Horizontal Width con- 
trol determines the amount of sawtooth voltage 
to be amplified, The sawtooth voltage wave- 
form is coupled to V6B through a common 
cathode connection, which produces the proper 
phase relationship for push-pull amplification, 


The amplified sweep voltage at the plates of V6A 


-and V6B is coupled directly to the horizontal de- 


flection plates of the CRT, V7, Capacitor C46 
couples the sweep voltage back to sweep oscil- 
lator circuit V2B, 


POWER SUPPLY 


All B+ voltages are provided by a full-wave volt- 
age doubler circuit, This circuit uses four silicon 
diodes, D4 through D7, Resistors R81, R82, and 
R83, capacitors C51 and C52, and four-section 
capacitor C53 make up the B+ filtering network, 
The -1500 volts DC required by the CRT is pro- 
vided by selenium rectifiers D2 and D3, capaci- 
tors C47, C48, and C49, and resistor R79 ina 
full-wave voltage doubler circuit, 


A 6,3 volt filament winding on power transform- 
er T4 provides AC filament power for tubes V3, 
v4, and V6, A bridge rectifier, consisting of 
silicon diodes D8 through D11, provides DC fila- 
ment voltage for tubes V1, V2, and V5to keep the 
hum level on the signaldowntoa minimum, This 
is particularly important when using the slow 
Sweep rate and narrow band width for narrow 
band analysis, The bias voltage that is applied to 
diode D1 in the sweep oscillator circuit and to 
the grid of IF amplifier stage V3 for the -20 dB 
Log position, is also derived from this circuit, 


